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HE intense agitation now proceeding 


in the educational world for reforming 
both its content and system is manifestly 
the outcome of the desire of the Government 
and of the intelligent section of the public 
to provide relief for the educated unem- 
ployed. The doctrine on which the reforms 
are proposed to be founded is that Educa- 
tion is at once the cause and cure of 
unemployment. If it is assumed that prac- 
tically every educated young man should 
possess the necessary training and equip- 
ment for earning a living by his own unassist- 
ed exertions, then there is truth in the 
theory. If, on the other hand, he offers his 
skill and knowledge to be employed by 
other agents, then it is vbvious that unless 
the power of these agents for absorbing all 
the output of educated men and women 
keeps pace with their multiplication, there is 
bound to be employment lag. Unemploy- 
ment is the outward expression of the socio- 
economic conflict, and the severity of its 
manifestation is proportionate to the diverg- 
ence of the interest of the State and those of 
its population. Where such divergence pre- 
vails, education in the universities and 
‘schools becomes monastic, secluded frum the 
growing needs and realities of the highly 


materialised civilisation. Existence, whether 
in human society or in a state of nature is 
competitive, and if, in the latter sphere, 
natural endowments and acquired training 
are a means of success in the struggle for life, 
then education in the former cannot afford 
to be decorative appendage, where the 
struggle is equally keen. The necessity for 
the provision of reasonable opportunities 
for gaining a livelihood by individuals 
becomes all the more. imperative in the com- 
munity, from which the natural factors 
controlling its size are at least partially 
eliminated. If the growth of society is 
permitted to outstrip its economic property, 
it is obvious that unemployment must in- 
evitably result, unless the needs of the 
population are identified with those of the 
State, by the totalitarian claims of national 
socialism. 

The problem of unemployment is some- 
what complicated in India, and even if the 
Western countries could discover means for 
its solution, its unravelling in this country 
must baffle the genius of any statesman. 
Through her long political dependency, 
India has lost the power of initiative ; through 
her population being split into horizontal 
strata of castes, she has divided labour on 
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the basis of this order; through almost a 
traditional concentration of the ablest 
talents of her people in restricted spheres 
of public life, her industries have not pros- 
pered,—though there must have been other 
contributory causes for their undeveloped 
condition ; through her policy of restricting 
admission of competent Indians into certain 
departments of public service and of racial 
differences of preferment in others, over- 
crowding of subordinate branches of service 
and the consequent overflow must be the in- 
evitable result. 

We have before us the Abbott-Wood 
report on Vocational Education in India 
and the Wardha Scheme of vocational edu- 
cation. The latter has eclipsed the impert- 
ance of the former which has been produced 
at great expense to the public. The Wardha 
Report is definitely optimistic, and its authors 
and supporters are absolutely clear that if 
its proposals are courageously followed, all 
the young men and women who have passed 
through the basic education will have receiv- 
ed sufficient vocational training to set up 
independent gainful occupations. We are 
familiar with the criticisms of the Scheme. 
Perhaps, some of the more fundamental 
defects may be remedied as experience and 
knowledge are gained. Perhaps the scheme 
will succeed if governments and local bodies 
purchase the products of the pupils and 
teachers’ handiwork, and distribute them 
among school and district museums or 
create an emporium for their sale. The 
pupils will be most certainly happy so long 
as they remain at school. But they must 
ultimately enter the world, which has none 
of the tender solicitude and softness for its 
fresh recruits which they enjoyed during the 
school days. After their school days are 
left behind, will these young men and women, 
either individually or in joint corporation, 
have sufficient financial resources to set up 
even small-scale industries for which they 
have been trained. Assuming for the sake 
of argument that they have, can they 
reasonably hope to compete in the open 
market with similar articles of mass produc- 
tion. How will the general consumer react 
to the industries carried on in small under- 
takings ? The soundness of any educational 
reconstruction is to be judged not by the 
academic perfection of its details, but by 
the success achieved by those who have 
received its benefits. At the present moment 
the critics and supporters of the Wardha 
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Scheme are very much concerned with the 
educational aspects of the systems but they 
do not seem to be troubled by the prospects 
awaiting its beneficiaries. If the attitude 
of the framers of the Scheme is that they can 
furnish manual skill and technical know- 
ledge to those who seek for them, and that 
their responsibility does not extend to the 
post-school achievements of the scholars, 
then the Wardha schools must be as far 
removed from the concrete understanding of 
the social and economic facts of public life, 
as the much maligned present-day Univer- 
sities and secondary schools are innocent of 
the realities of social and political develop- 
ments in the country. At least in the case 
of the latter institutions, the worth of 
their education could be judged by the 
employability of the graduates and under- 
graduates, but in the case of the Wardha 
schools, we have a new criterion for judg- 
ing the value of their vocational instruc- 
tion, viz., the independent industrial occu- 
pations which the pupils will establish for 
themselves as a means not only of their 
livlihood but also of their contribution to 
the public revenues. If the results of their 
knowledge and training are used by the 
Wardha pupils for purpose of employment 
in the larger industries, the problem of un- 
employment must still remain unsolved. It 
is, however, too premature to judge the 
merits of the Scheme which purports to be 
an experimental measure and the critics and 
advocates of this “‘ Basic Education ” must 
wait until it has justified the expectations of 
its authors. 

If the Abbott-Wood report on vocational 
education in India is less pretentious, it is at 
least entitled to the praise of being an inci- 
sive analytical document. It should be 
remembered that education in India in all 
stages has all along been purely literary, 
without any direct reference to the needs of 
industry and commerce, and that the parents 
would prefer their children entering govern- 
ment service which offers security of tenure 
and prospects of rising to the highest posts 
by their industry and intelligence. It is by 
no means easy to convince such parents in 
India, that their sons might with greater 
advantage devote themselves to the accom- 
plishments of educational aims which find 
ampler scope for their exercise and fulfilment 
in the industrial and technical occupations. 
It will always be the intention of pupils tak- 
ing a vocational course of instruction to seek 
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for a career in a particular industry, and when 
they do not find it, they and their parents 
must be disappointed and discontented. 
What India wants is not an ideal scheme of 
vocational education, but a change of atti- 
tude of mind. Tradition and sentiment have 
invested the formal type of education with 
a glamour too strong to be resisted by young 
men, who, by entering Government service, 
hope to exercise powers of patronage and 
enjoy the dignity of official prestige, or, by 
entering the learned professions, aspire to 
amass wealth. This tendency for minimum 
exertion and maximum profit, naturally 
universal among the younger generation at 
all times, is directly encouraged by Indian 
parents, who have an eye on the social status 
of their children, which they are taught to 
associate with government posts. While 
theoretically admitting that labour intrinsic- 
ally has no dignity except what is conferred 
upon it by the honesty and sincerity of the 
labourer, yet Indian society will, in its inter- 
course, make a difference between the mecha- 
nic and the mathematician,—not very flat- 
tering to the former. 

In order that vocational instruction 
might succeed, it is imperative that Indian 
parents must recoguise that labour has no 
caste. It is absolutely wrong to suppose 
that the benefits of vocational instruction 
must accrue only to the lower middle class 
and the poorer communities, whose children 
have neither the spirit to face an adventure, 
nor the resources to encounter frustrated 
hopes, on the success or failure of which 
their whole fortunes must depend. On 
the other hand, the children of the aristo- 
cracy and of the upper classes, must be 
compelled to adopt purposeful practical 
vocation as their principal calling in life. 
The principal aim of vocational education 
should be to produce a corps of workers who, 
besides possessing technical skill and know- 
ledge, would have strongly developed person- 
al qualities for organisation and leadership. 
The well-to-do communities must necessarily 
assist in raising such a team, lest vocational 
education should degenerate into “‘ Class * 
education. The economic interests of India 


have grievously suffered from false notions of 
prestige, through the children of the aristo- 
eracy having been brought up to look upon 
manual labour as something ruinous tu their 
social status, 


and as something specially 
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reserved for the lower order of society to 
pursue. No vocational schovl can be initi- 
ated and carried on with success if the childern 
of the nation as a whole will not, for reasons 
of social prejudice and class-dignity, parti- 
cipate in their benefits. We should imagine 
that these institut. -ns should receive and 
train the children of the ruling Princes also, 
who should not be ashamed to put on an 
overall, and accept any jub of work along 
with their less fortunate class-mates. Such 
intimate association of the pupils drawn 
from all strata of society will invest labour 
with real dignity, and establish deeper under- 
standing of mutual aspirations. In such 
a case the foundation of the future demo- 
cratic government will be laid in the work- 
shops of the vocational schools, which, on 
the other hand, developed on class basis, 
will certainly tend to preserve and promote 
class hatred. No community can be too 
great to learn a trade, or too foolish to realise 
that work is wealth. 

Some of the difficulties which militate 
against the success of the technological and 
vocational schools are common with those 
found among the systems of public education, 
yiz., young men having taken post-graduate 
courses in Science are appointed to posts in 
the Railway and Police service. It is true 
that employment is obtained, but without 
any the remotest connection between the 
knowledge and training of the young men 
and the duties of the office they are embark- 
ing to discharge. There is bound to be a 
deep sense of frustration on the part of the 
employees, with the consequence of ineffici- 
ency. The misfits in public service are as 
much a concern of the public as their un- 
employment. In the case of candidates who 
have been trained in a praticular department 
of industry or vocation, his failure to be 
employed in the special field must lead to 
graver consequences. If the pupils leaving 
the vocational schools do not expect to be 
absorbed in the industries, but are able 
to establish their own, on a small or large 
scale, then these schvols will succeed in 
fulfilling the objects with which they are 
established. If, however, these pupils hunger 
and thirst for service, then the two problems, 
unemployment and misfits, will continue tu 
engage the anxious consideration of the pub- 
lic and governments, presenting almost inse- 
parable obstacles in the way of their solution. 
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Unified Field Theories. 


By Winston E. Kock. 


(From the Basic Science Research Laboratory, University of Cincinnati, Cincinnati, 
Ohio, U.S.A.) 


E search for a satisfactory method of 
extending the special theory of relati- 
vity so as to take into account gravitational 
phenomena can be said to have ended in 
1916, when Einstein set forth the principles 
of his general theory. So complete and 
satisfying was this solution, that attention 
was immediately directed towards the next 
important problem, that of the unification 
of gravitational and electromagnetic pheno- 
mena, and accordingly it was not long 
before various types of unified field theories 
began to appear. 


The basic geometry underlying Einstein’s 
general theory was Riemannian ; the theory 
therefore required not only the introduction 
of new physical concepts, but also the 
incorporation of a new mathematical frame- 
work and modus operandi. Fortunately, 
however, Riemannian geometry had been 
developed to a fairly complete form, and 
the requisite tools such as tensor analysis 
and the absolute differential calculus had 
but to be properly applied in order to 
formulate the physical theory. 


This was not the case in the next stage 
of development. In 1918, Weyl at one 
stroke laid the foundations for a geometry 
even more general than that of Riemann 
and proposed with it the first unified field 
theory. In Einstein’s transition to Riemann- 
ian geometry, it had been pointed out 
that the Euclidean concept of parallelism 
was to be regarded as a pre-conceived 
notion, intrinsic only in the special Euclidean 
case of a more general (Riemannian) geo- 
metry. Weyl went one step further, and 
showed that the concept of a measured 
length remaining constant when trans- 
ported from point to point was also to be 
discarded if a truly general geometry was 
sought. 


Accordingly, the linear form was intro- 
duced. 


d; da! =, da! +p, da® + py da® + gp, dat 


giving the change which measured lengths 
underwent upon displacement as 


(1) dl =1¢; da’. 
Upon integration this yields 
(2) L = 1, e Sit 


which states that the magnitude of the length 


1, becomes multiplied by the factor e/%4* 
when displaced along a finite segment 
of a worid line. The line integral /¢,dz’ 
is of course to be taken over the same path 
and will in general be dependent upon the 
path taken. The quantities 


(3) fe = 5 dat 
do not, therefore, vanish identically ; rather 


they display the characteristics of the 
components of the electromagnetic tensor 


(4) (fess far Sia +H 
iss Seas Fas) >E 


where H and E are the magnetic and 
electric field vectors of Maxwell. ¢; can 
therefore be associated with the electro- 
magnetic four-potential ¢; = (— A, 4), and 
from (3) it is observed that 


fie , Wa , Whi 
aa! * dat * tat —% 
From (4) this is equivalent te the two 
Maxwell equations 
13dH 


rot EB +--+ =0 


div H = 0. 


Thus just as in the general theory of 
relativity, the presence of a gravitational 
field requires a transition from the Euclidean 
metric ds? = Ydx* to the Riemannian metric 
ds* = g;; da’ dw’, in Weyl’s theory the 
presence of an electromagnetic field requires 
the transition from Riemannian (constant) 
“Gauge ”’ dl = 0, to that of equation (1). It 
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would appear at first sight that the new theory 
was in direct opposition to observations ; 
for example, two initially identical clocks 
would suffer alterations in their periods 
depending upon their individual paths, 
and on meeting again would in general 
have different periods. Such a condition 
would imply that atomic “clocks ’’ should 
emit spectral lines of a frequency dependent 
upon their past history, and this is untenable 
with the sharpness of the observed spectral 
lines. 


Weyl pointed out that such conclusions 
were due to the improper interpretation of 
the theory. He observed that certain 
magnitudes in nature, among them length, 
were determined by “ adjustment ”’ (Einstel- 
lung), and not by “persistence” (Behar- 
rung). Thus the direction of a measuring 
rod thrown into the air was determined 
for all future instants by inertial effects, 
gravity, etc., thatis, by a sort of “‘ guiding 
field ’’, and, depending upon the arbitrary 
direction initially imparted, the rod “ per- 
sisted’ in its “guided” motion. This 
was not true of other properties of the rod. 
For example, the charge aon an electron 
in the rod was known to be constant; no 
matter what changes or transfigurations 
the rod underwent, the electron continually 
“adjusted "’ itself to retain this stable 
state of equilibrium. Likewise the length 
of the rod could not arbitrarily be altered 
as its direction could, and although past 
changes in the electromagnetic field strengths 
resulted in changes in guage, the length of 
the rod continually adjusted itself to 
prevent those changes from being manifested 
physically. Similarly, atomic clocks adjusted 
themselves to prevent their changes in 
guage from being evidenced in their spectral 
lines. This line of reasoning was analogous 
to that set forth in the early days of relati- 
vity, whereby the failure to determine the 
absolute velocity of the earth was attri- 
buted to the automatic adjustment of 
length required by the Lorentz-Fitzgerald 
contraction. 


The displacement of lengths was thereby 
reduced to.a process which could not physi- 
cally manifest itself, and the metrical field 
coefficients g,, and ¢; were no longer directly 
obtainable from measurements. Electro- 
magnetic phenomena and world metric 
possessed only a formal connection and not 
a physical one; the connection was between 


2 


electromagnetism and the mathematical 
definition of displacement, and not between 
electromagnetism and the behaviour of 
clocks and measuring rods. 


The general reaction to Weyl’s theory was 
that it was lacking in physical conviction, 
and attempts were again made to find a 
more satisfying solution of the unification 
problem. In 1921 Kaluza initiated the 
development of a five dimensional theory 
which was brought to fruition by Klein in 
1926 and later by Einstein. The intro- 
duction of a condition termed the “ cylinder 
condition ’’ permitted only those transfor- 
mations for which the components of the 
geometrical objects were independent of 
the fifth dimension ; this simply meant that 
the fifth dimension could never be evidenced 
physically, an obviously necessary require- 
ment. 


The line element became 
do* = Yyy dv’ dx¥ where v and p (Greek 


indices) run from 0 to 4. The permitted 
transformations were defined by 


(3) x =X + Po (KY x", x" x”) 
x =x" (x, x75 x", x"). 
i=1, 2, 3, 4 (Latin index). 


From the transformation law of the metrical 
coefficients, 


P dx dy 
Yab = Yu Wag ae 
. , dx dy¥ . 
we see that Y’9, = Ypv so dx” = Yoo 18 a 


constant under the above transformations, 
we accordingly set it equal to 1. Further 


Pe ok ie ee 0 
Ya = YU dy dy? = Voi 5a + ¥00 Se 


8 Ho 
and therefore behaves, under the above 
transformation, like the electromagnetic 
four-potential, in that a gradient is added 
upon transformation. We therefore designate 
the quantities yy; by ¢;. The line element 
can he written 

F 
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do* =Yyy dat dav 

= V9 dv° dax® + Yo; dada? + Y;dx'dr® 
+ Yigdat dat 
== (de)? + 275; dx°dax’ + Vqjy'oz daida* 
— Voi Yop datda* + ¥,da%da* 

= (de® + Yq; da’)? + (Vig. — Voi 7 og) datda* 
= (dx + pdx’)? + (Yip — bidy) daéda* 
= (dax® + ¢,; dx*)? + gj, dxida* 


where we set (Vj — is) = 94, the usual 
metrical coefficients of general relativity. 


Letting + be an arbitrary parameter, and 
calling 


L? = 


uae = +(F +4 i) 


= ogy St Me” 
~ “BY ar adr 


we obtain the equations of the geodetic 
line by the customary variation procedure 
8f/Ldr = 0. These are 


aL aL ea = 


$i ax” — dr Lay 


For v = 0, we obtain 
d I *,0 og os 
G ER 2(x” + dix | ™ 


and choosing rt = 8 so that L= constant, we 
arrive at y°® +¢;x' = const. =A 
so that 


dx? dx? 
L? — A? = const. = og, = > 


is constant along the geodesic. For v= 0, 
that is for the co-ordinates ;’, (4) yields 


(5) gait + Lele +A fas % = 0 


where 
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Now A is a constant and invariant under 
the transformations (3) ;- setting therefore 


A = A (5) ean be written 
Mo 


da! { 4) da! dx! e dy’ 


de + jl ae ae TF 


which is the equation of motion of a charged 
particle of mass m, in a gravitational and 
electromagnetic field. 


Electromagnetism is thus reduced to a 
property of space, just as gravitation was 
in the genera] relativity theory, and except 
for the presence of the unconventional 
fifth dimension, it is evident that this 
development is quite a step forward. Since 
the extra dimension appeared to many to 
be simply a mathematical artifice, attempts 
were immediately begun to reduce the 
theory to a four-dimensional one. A far- 
reaching method was set forth in 1930 by 
Veblen and Hoffmann. They observed that 
the co-ordinate differentials at a point in 
the four-dimensional space time continuum 

dy = (da', da*, da*, dax*} 

can be regarded as the co-ordinates of another 
four-dimensional space, a so-called tangent 
space, and that the usual method of con- 
sidering these tangent spaces as being 
affine spaces and of introducing a Euclidean 
metric in each of them by means of the 
differential quadratic form 


9:7 da! da’ (i, j = 1, 2, 3, 4,) 
results in the basic geometry being 
Riemannian. They therefore made the 
ingenious proposal of converting these 


affine tangent spaces into projective spaces 
and introducing points at infinity in each 
of them in the usual manner of projective 
geometry. The homogeneous co-ordinates of 
these spaces then furnished the correct 
number of variables (five) without increasing 
the number of physical dimensions; the 
theory is accordingly four-dimensional 
throughout. A further important result 
of this procedure was the introduction of 
a logical basis for several of the rather 
arbitrary assumptions set forth in the 


Kaluza-Klein theory. 
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Studies on Polyploid Plants. 
Irregularities in the Mitosis and Polyploidy Induced by Colchicine 
and Acenaphthene, 


By Prof. Dontcho Kostoff. 
(Academy of Sciences of USSR, Institute of Genetics, Moscow.) 


hase effect of colchicine upon the 
behaviour of the nucleus was shown 
by Dustin,? Lits,? and others (cf. Chad- 
koveski*). Blakeslee and Avery,‘ and Nebel® 
induced even polyploidy in various plants. 
I tested the effect of colchicine upon 
the plant tissues. Seeds from Triticum 
vulgare, Tr. durum, Tr. timopheevi, Tr. 
monococcum, Tr. persicum, Secale cereale, 
Zea mays, Oryza sativa, Canabis sativus, 
Gossypium herbaceum, Vicia sativa, Vicia 
Faba, Nicotiana species and species hybrids, 
Beta vulgaris, ete. were soaked in 0-5% 
aqueous solution of colchicine overnight 
and then transferred to Petri dishes for 
germination. Some were washed in running 
water after the treatment, others were not. 
Potato tubers were also included in the 
experiments. 

Germination of the seeds was highly 
suppressed, the seedlings got enormously 
swollen, roots remained short but very 
thick. Those that were washed in running 
water after treatment, grew somewhat 
better than the others. 

The effect of colchicine as revealed 
by the cytological studies was: (1) En- 
largement of the cells and _ nuclei. 
(2) Abnormal nuclei as in plant galls ** 
and in cancer. (3) Multinucleation (the 
nuclei were in some cells equal, in others 
unequal). (4) Inereased number and occa- 
sionally the size of the nucleoli. (5) Abnor- 
mal mitosis. (6) Polyploidy. (7) Hetero- 
ploidy was rarely found. 

The appearance of polyploid cells (tetra- 
ploid, octaploid and even of higher range) 
was the most striking phenomenon. In 
some cells 4, 5, 6 and occasionally even 
more nuclei were found. Sometimes micro- 
nuclei were also observed. These pheno- 
mena were found in-all plants treated and 
studied cytologically. 

Chromosome multiplication obviously pro- 
ceeds as a result of chromosome division 
but failure of separation. The chromosomes 
appeared during the metaphase usually 
straight, somewhat mummified, probably 
highly dehydrated, sometimes even shortened 


and disorderly scattered in the centre of 
the cell, i.e., the place usually occupied by 
the nucleus (or nuclei). They do not form 
a normal equatorial plate ; regular spindle 
fails; this offers some difficulties in exact 
counts of the chromosomes when they are 
several times multiplied. It seems that 
colchicine suppresses the activity of ‘the 
factors that regulate the process of chromo- 
some arrangements in equatorial plate, 
the formation of spindle and of chromosome 
separation. Cytology and _ histology of 
plant tissues treated with colchicine is 
similar to that of animal cancer, plant 
galls and tumors.** 

In connection with the work carried out 
with colchicine in our Institute, attempts 
were made to find agents that act in the 
way colchicine acts upon the plant cell. 
Prof. A. Schmuck who is in charge of the 
Biochemical Laboratory of the Institute of 
Genetics tested a series of chemicals. 
When wheat grains were covered with 
crystals of acenaphthene, the germinating 
seeds reacted morphologically in the way 
they reacted to colchicine. I started then 
cytogenetic work with this reagent. 

Soaking seeds of Triticum vulgare. 
Tr. monococcum and Secale cereale in saturated 
aqueous solution of acenaphthene with 
crystals in excess during two days and then 
transferred to Petri-dishes and watered 
with the same solution and adding some 
crystals, we found that the seedlings react 
morphologicaily in the same way, as they 
react to colchicine solution. Embryos got 
enormously swollen and grew very slowly, 
the small roots became very thick, but grew 
very slowly (Fig. 1). 

In studying cytologically the root tips 
and the embryos, the following peculiarities 
were noted. 

1. Cells.—The majority of the cells of 
the seedlings treated with acenaphthene 
solution are much larger than in normal 
seedlings. 

2. Nuclei—A number of cells have two 
or more than two nuclei. Sometimes they 
are not equal in size. A very large number 
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Fig. 1. 


a, b,c, 4, e and f—Seedlings from wheat treated : 

c and f—treated with acenaphthene ; a, b, d and e— 
treated with colchicine; g—seedlings from tobacco 
treated with colchicine; A—one multinucleated cell 
from Triticum timopheexi treated with colchicine ; 
k—control ; <—Zea treated with colchicine. 


of the cells have large and even giant 


nuclei. The nuclei are often deformed as 
in the cells of seedlings treated with 
colchicine. 


3. Nucleoli.—In the nuclei of the treated 
seedlings one finds a large number of 
nucleoli. Large nuclei have many more and 
often larger nucleoli than the smaller ones. 

4. Chromosome numbers.—(a) Tr. vulgare 
has 2n = 42. In the root tips and in the 
young leaves cells with many more than 
42 chromosomes were found. Exact count 
was impossible for two reasons: (1) because 
of the abnormal position of the chromosomes 
during the metaphase; ‘they usually do 
not get arranged in metaphase plates, and 
(2) because of the large chromosome number. 

(b) Tr. monococcum (2n = 14).—In some 
cells the normal chromosome number was 
counted, namely, 14. There were found 
very often cells with 28 chromosomes and 
with more than 28 (ca. 50, perhaps 56). 
The abnormal position of the chromosomes 
during metaphase offers great difficulties in 
counting the exact number of the chromo- 
somes. Sometimes we have even difficul- 
ties in counting the chromosomes in cells 
with 14 chromosomes. One somatic plate 
with 12 chromosomes was found. 
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Fig. 2. 

The mode ot chromosome doubling in secale treated 

with acenaphthene : 

A—early metaphase, B—metaphase; C—late meta- 
phase, D—like C, but a more advanced chromatid 
separation. The chromosomes are drawn from root 
tips, but somewhat semi-diagrammatically. Each chromo- 
some is drawn separately in considering its position in 
respect to the others. The position of the chromatids 
is strictly preserved. In late metaphase the chromo- 
somes and the centromeres completely divide, but do 
not separate toward the poles, remaining all together. 


ris. Ss 
Cells with 12 chromosomes from Tr. monococcum 
treated with acenaphthene. 





Fig. 4. 


Tetraploid somatic metaphase with 28 chromosomes 
from Secale cereale treated with acenaphthene. The 
chromosomes are purposely separated iato two groups 
because they are too much crowded. 


(ec) Secale cereale (2m =14).—In_ the 
root tips of Secale cereale numerous meta- 
phases were found. Cells with 14, 28 and 
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cea. 56 chromosomes were found in one and 
the same section. In Secale as in Triticum 
the chromosomes do not get arranged in 
normal metaphase plate, but one gets the 
impression that they are scattered dis- 
orderly in the centre of the cell (i.¢., the 
position which is usually occupied by the 
nucleus) often without any tendency to 
equatorial arrangement. Regular spindles 
are not formed. The chromosomes divide, 
but they do not separate. Often they get 
arranged in parallel. In some plates one finds 
many chromosomes equal in size and shape 
lying side by side. This is also an evidence 
that the chromosomes divide but do not 
separate, consequently a duplication takes 
place. Groups of diploid cells were found 
surrounded by tetraploid and octaploid ones 
and vice versa. 

Polyploid cells and polyploid sectors were 
found in roots, primordia and leaves. The 
chromosomes appeared morphologically very 
much like those found in the preparations 
made from material treated with colchicine. 
Histology and cytology of the tissues treated 
for a long time with acenaphthene is in all 
respects similar to that of plant galls and 
tumors (ef. Kostoff and Kendall, 1930). 

It should be noted that colchicine affects 
more severely the plant tissues than ace- 
naphthene. Seeds treated with the latter 
recover more rapidly. According to 
Prof. A. Schmuck acenaphthene is soluble to 
the extent of 0-0028% in water, and it 
sublimates. This makes it more convenient 
for producing polyploid plants. Colchicine 
is a strong poison. I injected 7 milligrams of 
colchicine into « rabbit; it felt sick, refus- 
ing food for two days; while ca. 25 milli- 
grams of acenaphthene injected into another 
rabbit in the form of a suspension did not 
visibly affect the animal. 

Taking all these points into considera- 
tion it seems to me that acenaphthene 
will be a better and more convenient 
agent for inducing polyploidy than colchicine. 
It should be also mentioned that the 
sources from which colchicine is obtained 
are highly limited. It is extracted from 
the various organs of Colchicum automnale. 
The sources, however, from which acenaph- 
thene is derived, are practically unlimited. 

In this short paper I cannot discuss broad- 
ly the réle of the polyploidy in evolution, 
which is weil known to the cytogeneticists. 
I shall only stress here a few important 
points that should be taken into considera- 
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tion when work is»earried out with the 
above-mentioned agents and production of 
polyploid plants is aimed at for scientific 
or practical purposes. 

Cytogenetic investigations carried out by 
numerous workers have shown that poly- 
ploid plants, produced by chromosome dupli- 
cation in pure species or in hybrids of the 
flowering plants, represent an important 
source for new species. The chromosome 
number determined in about 2,500 species 
by various investigators might give us 
an idea as to the survival of the forms. 
The plants considered have from 3 to 
100 gametic chromosomes. About 400 
species out of 2,500 have 12 gametic chromo- 
somes, about 350 species have 8 chromosomes, 
about 250 have 7 chromosomes and about 
180 have 9 gametic chromosomes. Species 
that have 40 and more than 40 gametic 
chromosomes are about 50 out of 2,500 
(cf. Fernandes,'® Darlington"), Some of 
the plants having 12 and 8 chromosomes have 
been also considered as pulyploids. The 
numbers given above show definitely that 
a large increase of the chromosome number 
affects the vitality of the plants. This regu- 
larity was also experimentally shown by the 
author.” 


Hence the experiments in producing 
polyploid plants should’ be preferably 
performed with plants having relatively 


small chromosome number when practical 
problems are attempted. It should be 
also mentioned that a large number of 
cultivated plants are polyploids (usually 
allopolyploid), as for example, the best wheat 
varieties (Tr. vulgare, Tr. durum) and oats 
varieties (Av. sativa, Av. byzantina), sugar- 
cane, New World cottons (G. hirsutum, G. 
barbadense), best potato varieties (S. tubero- 
sum, S. andigenum), tobaccoes (N. tabacum, 
¥. rustica), prunes, cherries, ete. 

Methods and doses for treatment of various 
plants with the above-mentioned agents are 
and should be, in some respects different 
according to the nature of the plant and the 
stage and organ that is treated. Large con- 
centrations and too long a treatment might 
lead to production of cells and sectors with 
too large chromosome numbers which might 
affect the viability of the cells and tissues. 
The effect produced by treatment of wheat 
with colchicine (0-5°%) for several days with- 
out exosmosis is too drastic. It affects the 
vitality and deviates the normal trend of 
the development of the seedlings. Most. of 
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the seedlings develop a tumorous malform- 
ation instead of leaves, i.¢., the same agents 
that induce polyploidy induce also tumorous 
growth, when applied in relatively large 
doses. It should be mentioned that tetra- 
ploid shoots are rarely formed from the 
regions affected by plant galls, the cytology 
and histology of which is very similar to 
those of the tissues treated by large 
doses of colchicine and acenaphthene. The 
investigators should have in mind these 
circumstances when experimenting with these 
agents. My experiments show that washing 
off (exosmosis) of the agents after a certain 
period of treatment leads to a better recovery 
from the treatment. 

In connection with this study, it seems 
to us worth-while to suggest a method that 
might lead to a successful attack of the 
problem of fighting some infectious diseases. 
A number of infectious diseases are prevent- 
ed by previous immunization of the organ- 
isms with attenuated (less virulent) strains. 
If colchicine and acenaphthene induce 
changes in the cells of the micro-organisms 
(our preliminary observations on yeast cells 
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indicate that this seems to be so) including 
bacteria, from which larger, less viable 
and less virulent strains for immunization 
can be obtained, parallel to that observed 
in the higher plants, the fighting of a 
series of infectious diseases can be 
considerably facilitated. 
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Recent Researches on Trochus. 


By N. Kesava Panikkar. 
(Department of Zoology, Madras Christian College, Tambaram.) 


Trochus niloticus has been commercially 
exploited for over a decade and a regular 
Trochus fishery was established in the 
Andamans in October 1929. In tlie initial 
season, the fishery yielded not less than 
500 tons of shells within the first three 
months, but the yield, however, began to 
steadily decline and although the period 
of fishing has since then been doubled, 
the quantity of shells obtained at present 
has almost reached the low figure of 40 
tons in one fishing season. The scarcity of 
full-sized specimens has also resulted in an 
indiscriminate fishing of shells of all sizes 
by both the licensed and unlicensed 
Japanese fishermen, so much so that, at 
the present day, the Trochus beds of the 
- Andaman waters are getting rapidly deplet- 
ed. Unless effective steps are taken by the 
Government to prevent overfishing, and 
to develop the fisheries on scientific lines, 
this important shell fisheries is threatened 
with almost complete extinction. The 


habits and habitats of this commercially 


important shell fish have also remained 
practically unknown for a long time. The 
Government of India appointed a special 
officer in 1930 to carry out a_ scientific 
study of the fisheries, but before the person 
appointed could gather any appreciable 
data, the contract was terminated as a 
result of the retrenchment policy of the 
Government. The work, however, was 
continued under the auspices of the Zoologi- 
cal Survey of India, and the recent investi- 
gations of H. Sreenivasa Rao have brought 
in much valuable information on the 
bionomics of Trochus. In a paper on the 
habits and habitats of Trochus niloticus, 
he reports that the two common types of 
shells observed both in the Andaman and 
Nicobar Islands do not represent two 
distinct species as was supposed by some 
authors, but only plastic phases of one and 
the same species 7. niloticus Linn., possibly 
brought about by differences in the rate 
of growth at various ages. The animals 
live chiefly on bottom deposits and fresh 
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algal vegetation. A finding of considerable 
interest is that it is a continuous breeder 
in the Andaman waters, with an intensive 
spell of spawning during or immediately 
after the warm seasons. This is against 
the observations of Moorhouse* on the 
same species in the Great Barrier Reef, 
where a definite spawning season five months 
duration, commencing from March, has 
been noticed. Thus the species is an 
excellent example of a marine animal that 
exhibits different types of breeding in diff- 
erent localities. In a general discussion 
on the problem of breeding in tropical 
marine animals, Rao evaluates the environ- 
mental factors that influence breeding and 
says that the evidence in support of the 
view that the tropical marine animals breed 
continuously tends to gather weight. He 
adds: ‘It does not seem to be clear, how- 
ever, what, under the uniform biological 
conditions of tropical seas, constitute the 
stimulus for inducing marine animals to 
spawn.”’ A complete answer to this 
question is by no means possible in the 
present state of our knowledge, but ‘it 
should be admitted that in addition to the 
factors like temperature, food, and latitude 
usually considered in connexion with the 
phenomena of breeding, the effect of 
monsoon is an important factor that has 
to be considered in the tropics, as evidenced 
by the finding of Malpas* that spawning 
in the Pearl Oyster Margaritifera vulgaris 
is stimulated by salinity changes in the 
sea-water brought about by the monsoons. 

Observations on the length of life of the 
species and a statistical study of the rate of 
growth of shells have also been conducted ; 
and the results published‘ indicate that 
while there is no slack season for growth 
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or a period of estivation in Trochus 
niloticus, the rate of growth during the 
first two years of its life is particularly 
rapid, but is more slow and uniform there- 
after. The age of Trochus in the Andamans 
is shown to exceed ten years, and the 
incidence of mortality due to disease or 
old age is indicated to be low. 

The animals associated with Trochus 
shells in the Andamans have also formed 
the subject of a series of valuable papers ; 
Prashad and Rao have described a new 
species of Spiroglyphus (Family Vermitide) 
and two new limpet-like Gastropods, 
Saptadanta nasika and Patella tara.’ Monod* 
gives a full account of Panaietes camerata 
Stebb., a parasitic (or Commensal ?) Copepod 
almost invariably found in the living state 
in the buceal cavity or q@sophagus of 
T. niloticus ; and finally, Winckworth’ records 
Acanthochitona penetrans found living in 
the holes made on the shells by species of 
the bivalve Lithophaga. 

It is hoped that arrangements will be 
made by the Government of India to con- 
tinue this interesting and valuable series 
of researches so well begun by Rao, and 
that with the present improved financial 
situation, the question of establishing an 
up-to-date research station at Andamans 
will be taken up without delay. 
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Raja, did., 500-3. 
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6 Jbid., 1934, 36, 213-18. 
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National Collection of Type Cultures. 


HERE are several centres of mycological 
and bacteriological research in India, 
each maintaining a substantial collection of 
type cultures. The time may not be propi- 
tious for the establishment of a Central Insti- 
tute for housing national collection of type 
cultures on the lines of the Lister Institute, 
England, and the Central Bureau for Cul- 
tures in Holland. 
With a view to take stock of the cultures 
already available in the country and make 


it known to interested workers, the publi- 
cation of a list of the cultures maintained by 
various institutes in the country, together 
with conditions of their sale or exchange is 
earnestly suggested. This work may be 
taken up either by the Agricultural Research 
Council or by another academic body—one 
of the Academies in India or by Current 
Science—with a grant from the Agricultural 
Research Council. 
M. 8. 
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Magnetic Anisotropies and Molecular 
Orientations in Crystals of Acenaphthene. 


THE magnetic anisotropies of the crystals of 
acenaphthene have been measured by 
Krishnan, Guha and Banerjee! who obtain- 
ed the following values for the gram mole- 
cular susceptibilities along the three crystal 
axes xg = —117-6 x10, yy = —72-1 
x 10-*, x, = — 145-6 x 10°. 

These crystals have been. examined by 
X-rays and it has been shown by Hertel and 
Kleu,? Banerjee and Sinha,® and Prasad and 
deSousa* that they belong to the space 
group Q,° (D,.,°) and contain four molecules 
in the unit cell. This requires that the 
molecule should possess either a plane of 
symmetry parallel to the b or the ec face or 
an axis of symmetry parallel to the b-axis. 


From considerations of molecular sym- 
metry and the dimensions of the unit cell 
Banerjee and Sinha (loc. cit.). conclude that 
the molecules possess a dyad axis of sym- 
metry parallel to the b-axis and have, 
therefore, assumed that K,, the principal 
molecular magnetic susceptibility in the 
plane of the molecule, is equal to x, = — 72-1 
x 10-*. The values of K, and K, have been 
calculated from the values of naphthalene 


determined by Krishnan (loc. cit.). These 
values are K, = — 57-7 x10°*, K,= 
— 72-1 x 10-*, K, = — 205-5 x 10°. 


In a recent paper, however, Krishnan and 
Lonsdale’ have published some corrections 
in the experimental values of magnetic 
anisotropies of naphthalene crystals and 
these affect the values of K,, K,, K, con- 


siderably. The corrected values for a mole- 
cule of naphthalene are 
K, = — 56-1 x 10-*, K, = — 53-9 x 10°, 


— 169-0 x 10-*. 


K, = 


A Note on Harmostomum sp. atcahes an | fatian 
Toad. By B.P. PANpDE .. e- 557 


An Interesting Case of Animal Association 
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eg a a neilli (Day) and Zoothamnium 

Sp. By S. Jones ann T. J. Jon .. - 558 


The Lepidosis of Xenopeltis asivoter Rotew. 
By Bent CHaraNn MAHENDRA . 


Now the mean gram molecular suscepti- 
bility for acenaphthene is numerically greater 
than that of naphthalene by 18-8, evidently 
due to the additional CH, groups. If these 
groups influence the directional suscepti- 
bilities isotropically we will have for ace- 
naphthene, 


K, = —74-9 x 10-*, K, = — 72-7 x 10-6, 
K, = — 187-8 x 10-6, 


These values are very different from those 
given above. Further it will be seen that 
K, calculated as above is nearly equal to 
xs (— 72-1 x 10-*) showing that the K, 
direction of the molecule coincides with the 
xs-axis. This is an independent evidence to 
the view that the molecule possesses an 
axis of symmetry parallel to the b-axis of 
the crystal. 


Krishnan and Lonsdale have shown that 
even if xa, xs, X- are known and K,, K,, K,; 
are correctly estimated it is not possible to 
calculate the molecular orientations. If, 
however, K, = K, we can calculate the 
orientation of the molecular plane. The 
present data show that K, is very nearly 
equal to K, and hence the calculation of the 
inclination of the molecular plane to the 
e (001) plane is possible. This angle a is 
given by 

XxX. = K, + (K, — K,) cos*a 

or 

— 145-6=— 73-8+ (— 187-8+ 73-8) cos*a. 
whence a = 37° 30’. 

It is a mere coincidence that this value is 
nearly the same as that obtained by Banerjee 
and Sinha (39° 30’). However, the value of 
a obtained by these workers from X-ray 


study is 26°. In these calculations they have 
employed the intensity of spots obtained by 
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eye estimation. This is not correct. <A 
detailed structure based on the integrated 
intensity measurements has been undertaken 
in these laboratories and the results will 
soon be communicated for publication. 


JAGDISH SHANKER. 
MATA PRASAD. 


Chemical Laboratories, 
Royal Institute of Science, 
Bombay, 

March 22, 1938. 
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Changes in the Chiasma Frequency in 
Petunia Induced by Virus Disease. 


IN a previous publication,! I have reported 
that virus diseases induce irregularities 
in the meiosis. This statement was confirmed 
by Haimovitch.? It was interesting to 
study further the influence of virus diseases 
on the chiasma frequency. For this work 
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branches, that were formed in the rosette 
region. The branches, when cut off, had 
already small roots, since they were pur- 
posely covered by soil. This way I raised 
four well-developed plants from a single 
one. Three of them were infected by virus 
disease by rubbing their leaves with leaves 
from a severely infected Petunia nictagini- 
(Infected Petunia nictageniflora 
plant had stunted growth and curled leaves. 
The same symptoms were displayed later 
by these three plants after the infection.) 
Meiosis was studied in the pollen mother- 
cells (PMC) of the healthy, as well as of 
the infected plants of Petunia hybrida, 
The normal (healthy) one had normal 
meiosis. Two of the infected plants had 
almost normal meiosis but one gets the 
impression that in some of the cells the 
chiasma frequency is reduced. In a few 
cells of these two plants two univalent 
chromosomes were found or 1-2 laggards. 
The third plant, the most severely infected 
one had more irregularities in the meiosis 
than the other two. They were like those 
described in our earlier publication. I have 
counted the chiasma frequency in a floral 
bud with the most strikingly induced 
irregularities. The data are given in Table I 
together with the chiasma frequency in the 
normal (healthy) plant. The data in Table I 
show a definite tendency that in the bud 
of the severely infected plant the number 
of chiasmata is reduced (M, = 7-7) when 


TABLE I. 


Chiasma frequency during the metaphase in a severely attacked Petunia plant with virus 
disease and in a normal (healthy) plant grown in similar environmental conditions. 
























































Number of chisamata per PMC u M 
- + 
Plants n M a am dif. 
5 {| 6/7] 8 | 9 |] 10] 11/12] 18/ 14 
Normal plant 2/1);158|18|12] 3] 1 | 52) 11 1-2 
Severely infected 8-3 + 0-25 
plant --| 2 | 8/12/18) 9/1 {2 52 | 7-7 1-3 
I used a Petunia hybrida plant. It is con- compared with those of the normal plant 


venient for such kind of work because it 
has only seven pairs of chromosomes and 
can be easily infected by some _ virus 
diseases. In order to avoid genotypical 
differences I took one Petunia hybrida 
plant and propagated it by cutting its side 


3 


(M, = 11). 
M, Ee M, + m dif. = 3-3 + 0-25. 


About 19-2 % of the PMO have univalent 
chromosomes (two or four) in the bud of 
the severely attacked plant. 
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Considering the fact that chiasmata 
represent cross-overs, we can draw the con- 
clusion that severely infected plants with 
virus diseases would have reduced crossing- 
over. This is of significance for the geneti- 
cists who investigate the frequency of 
crossing-over in plants among which infected 
ones are present. It is also of importance 
from an evolutionary point of view, as 
pointed out before, since the irregularities 
in the meiosis lead to formation of gametes 
with normal as well as with abnormal 
chromosome numbers. 


DontTcHO KOSsTOFF. 


Academy of Sciences of USSR, 
Institute of Genetics, 
Moscow, 

February 9, 1938. 
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Green and Bluish-Green Seedlings in 
Sorghum. 


SORGHUM seedlings about a month old vary 
in the tint of their green colour. Most of 
the Indian varieties have the familiar 
green colour. Some of them are found to 
have a bluish tint in addition. A syste- 
matic examination of seedlings shows that 
this difference is a varietal characteristic. 

From the examination of the wild 
sorghum available at the Millets Breeding 
Station, it has been found that the bluish- 
green tint is very much in evidence in wild 
sorghum, e.g., Sorghum virgatum, S. arundi- 
naceum, S. verticelliflorum and 8S. halepense 
of the Eu-sorghum group and S. versicolor, 
S. dimidiatum and 8S. purpureosericeum of 
the Para-sorghum group. In 8S. sudanense 
(sudan grass) -both green and bluish-green 
seedlings occur. Among the cultivated 
sorghums, bluish-green seedlings are the 
characteristic of the Caffra and Guineensia 
sub-series, which are African in origin. 
In the Caffra sub-series, they have been 
noted in 8S. coriaceum, 8S. caffrorum, S. 
nigricans and S. caudatum. In the Guineen- 
sia sub-series they have been noted in S. 
Roxburghii, 8. margaritiferum, 8. conspicuum 
and S. guineense. The typical Indian grain 
sorghums which belong to the sub-series 
Durra (S. durra, 8S. subglabrascens and 
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S. cernuum) have green seedlings. Among 
the rest of the groups of grain sorghum 
both green and bluish-green seedlings are 
to be found. The sorghums under cultiva- 
tion represent blends between races that 
have hybridized with each other and it 
is no wonder that some sorghum groups 
have representatives of both green and 
bluish-green seedlings. 

The first two seedling leaves are 
abnormal in shape and size. The tint of 
the seedlings is therefore best in evidence 
from the third leaf onwards. When the 
seedlings are about 40 days old and there 
are 5 or 6 leaves (apart from the first 
two seedling leaves) the mass effect is 
very clear. The character is therefore 
best recorded at this stage. In appearance, 
seedlings are glossy when green and matt 
when bluish-green. When seedlings grow 
up the distinction between green and bluish- 
green is difficult of pursuit. In tillering 
varieties, the young side shoots repeat the 
seedling behaviour and afford a second 
chance of pursuing this difference. 

In grain sorghums - seedlings with 
bluish-green tint have a characteristic look 
as they tend to tiller much ahead of the 
green group in which the seedlings are 
mostly single stalked. In sudan_ grass 
bluish-green seedlings tiller more than 
green seedlings. 

This seedling colour character has proved 
heritable. A number of crosses from 
various groups of sorghums have given 
simple mono-genic segregations for bluish- 
green and green seedlings—bluish-green 
being dominant. 

Segregations from some typical families 
are given in Table I. 

It is noteworthy that the typical grain 
sorghums of India have green seedlings and 
the typical African groups have bluish- 
green seedlings. The Talat ririchan cholom 
(S. Roxburghii var. hians) which is found 
suited to certain tracts of the Madras Presi- 
dency and which has bluish-green seedlings 
belongs to the Guineensia sub-series which is 
African in origin. This variety is possibly 
an introduction into India from Africa. 

It is remarkable that this seedling charac- 
ter which has to be noted when the seedlings 
are from 15 to 40 days old and which dis- 
appears afterwards to reappear in tillers 
should prove so very significant in throwing 
some light on the origin and distribution of 
the races of sorghum. 
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TABLE I. 
Bluish- 
green Green 
I. CuurivaTEp 
SorcHuMs— 
(a) S. margariti- 
ferum X 
8S. durra, 
F, 772 268 
(four F, heads) 
Fs 675 214 (4 pure for 
(14 segregating bluish-green) 
families) 
(5) S. nigricans x 
S. durra, 
F, 485 161 
(c) Other ogres 
tions (13 fami- 
lies) 966 323 
ToTaL ..| 2,898 966 
II. 8S. sudanense— 
(a) F, 102 36 
F; 871 287 | (8 pure for 
(12 segregating bluish-green) 
families) 
(5) Other segrega- 
tions (27 fami- 
lies) 1,632 | 552 
ToraL ..| 2,605 875 














Adult sorghum plants differ in the depth of 
green of their leaves. They may be dark green, 
green or light green. The bluish-green seed- 
ling character can manifest itself in any of 
the above three grades of adult green colour. 

The gene responsible forthe bluish-green 
tint in sorghum seedlings has been designated 
Cs, Cy gives rise to seedlings that are green 
in colour. C,, is a simple dominant to cy). 

Bluish-green and green groups of seedlings 
have been faund to occur in many other 
grasses and these observations on sorghum 
seedlings are quite likely to prove to be of 
wider significance. 

G. N. RANGASWAMI AYYANGAR. 
V. PANDURANGA RAO. 
B. W. X. PONNAITYA. 
Millets Breeding Station, 
Coimbatore, 
Apri 12, 1938. 
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A Note on Harmostomum sp. from an 
Indian Toad. 


A LARGE number of immature specimens of 
a harmostome were collected from the small 
intestine of one of the common toads, Bufo 
tympanum, examined for parasites at 
Bhimtal (Kumaon Hills). Following the 
classification of the family Harmostomide 
(Trematoda), given by Mehra! (1936), the 
trematode belongs to the genus Harmosto- 
mum of the subfamily Harmostomine on 
account of the well-developed acetabulum, 
position of genital pore in level with antenor 
border of anterior testis, and intracecal 
excretory bladder. The worms are briefly 
described here as Harmostomum sp. ; 
Description.—Body flattened, elongated, 
muscular, in living condition possessing 
considerable powers of movement, with 
somewhat tapering ends, length 1-2, maxi- 
mum breadth 0-46. Suckers large, muscular, 
nearly rounded. Oral sucker slightly larger 
than acetabulum, subterminal, 0-2 in 
diameter; pharynx 0-09 x 0-012 in size; 
esophagus absent; intestinal ceca at first 
transversely placed proceed posteriorly at 





Hormostomum sp. 


Ac—acetabulum ; Ic—intestinal cecum; Gp—genital 
pore; Mt—metraterm; Os—oral sucker; Ov—ovary ; 
Ph—Pharnyx ; T—testis; Ut—uterus, 
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right angles in a slightly sinuous way, some- 
what convergent behind posterior testis, 
terminate a little in front of posterior end of 
body. Acetabulum 0-19 in diameter, pre- 
equatorial. Excretory pore terminal; lead- 
ing into a very short median stem which 
divides into two branches immediately 
behind hinder ends of intestinal c@ca. 
Genital pore median, in level with anterior 
bordefof anterior testis. Genital tield in 
the hinder third of the body. Transversely 
elongated testes with nearly spherical ovary 
between them, nearly tandem, crowded 
together between intestinal ceca. Cirrus 


Science. 


be dense growths of Zoothamnium sp.,~ 
Collections made for _ several 


(Fig. 1). 


sac and metraterm close in front of anterior > 


testis. Rudiments of vitellaria and uterus 
discernible, former outside the ceca and 


latter as anterior continuation of metraterm. ¢ 


Remarks.—The members of the Harmo- 
stomine, as far as known at present, have 
been reported as parasites of birds and 
mammals. The discovery of the adult 
worm, after further search, will indicate 
whether the immature flukes, described here 
as Harmostomum sp.; that were recovered 
from the toad are the developmental stages 
in the life-history of a representative of the 
genus Harmostomum and the toad serves as 
a second intermediate host, or the toad is 
infected with a species of Harmostomum and 
the immature specimens develop into adult 
worms. 

B. P. PANDE. 

Zoology Department, 

University of Allahabad, 
April 1, 1938. 


1 Mehra, H. R., ‘“‘A new species of the genus Harmo- 
trema Nicoll, 1914, with a discussion on the systematic 
position and classification of the family Harmostomidz 
Odhbner, 1912, Proc. Nat. Acad. Sci, India,” 1936, 6, 
217-40. 


An Interesting Case of Animal Associa- 
tion (Synoecy ?) between a Brackish- 
Water Fish, Acentrogobius neilli 
(Day) and Zoothamnium Sp. 


Some time back while examining a cullection 
of living specimens of Acentrogobius neilli 
(Day) caught from the Buckingham Canal, 
Madras, the mouths of most of the speci- 
mens were found to contain whitish tufts 
growing from the jaws and swaying conspi- 
cuously in the respiratory current of water. 
On closer examination they were found to 








Fig. 1. 
Head of Acentrogobius neilli (Day) with tufts of 
Zoothamnium growing on the jaws. xX 10, reduced to 
\%. (The colonies have contracted.) 


months showed about 30°, of the fish with 
the Protozoan. 

‘The colonies in all the cases were growing 
from the inner side of both the upper and 
lower lips (Photomicrograph) and in no 





Mouth of A. neilli showing tufts of Zoothamnium 
growing out. X 5. 


instance from other parts of the body. 
The main stalks were attached to spaces 
between the teeth and in a number of cases 
to the bases of the teeth themselves. 


The fate of the colonies is not known. 
The stomach-contents of several specimens 
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of the fish subject to the association did not 
reveal any indication of Zoothamnia having 
been swallowed. Specimens of A. neilli 
with Zoothamnia in their mouths lived in 
the Laboratory for a number of days 
without devouring them. This is remarkable 
since tufts of Zoothamnium sp. have been 
obtained from the stomach-contents of 
fishes such as Therapon jarbua (Job, 1938). 


It is obvious that the fish can have no 
material benefit from this partnership as 
the Zoothamnium should prove more of 
an encumbrance than an advantage to the 
fish. On the other hand, one can under- 
stand some sort of advantage to the colonies 
in virtue of the position they occupy, as 
they can get a constant current of water 
with micro-organisms serving them as food. 
This sort of association with a definite 
advantage to one of the parties concerned 
without disadvantage to the other is known 
as Synecy (Borradaile, 1923), and a number 
of such associations are known. 


Vorticellids, both simple and _ colonial, 
are commonly found attached to many 
kinds of objects. At Adyar they have 
been observed on Crustaceans, larval insects 
and Algz. We are not aware of any 
previous record of these forms occurring 
on fish. Further, it may be noted that 
Bhatia (1936) does not record Zoothamnium 
from Indian waters. 

S. JONES. 
; T. J. Jon. 
Zoological Research Laboratory, 
University of Madras, 
Madras, 
April 30, 1938. 





Bhatia, B. L., “‘ Protozoa: Ciliophora,” Fauna Br. 
Lnd., London, 1936. 

Borradaile, L. A., 
London, 1923. 

Job, T. J., “ An Investigation of the Food and Feeding 
Habits of the Perches of the Madras Coast’’. (In course 
of publication.) 


Animal and its Environment, 





The Lepidosis of Xenopeltis unicolor 
Reinw.: 


Some time back, through the kindness of 
the Directer, Zoological Survey of India, 
and the Curator, Bombay Natural History 
Society, I had the opportunity of examining 
24 specimens of Xenopeltis wnicolor Reinw., 
many of which showed important varia- 
tions in lepidosis from the published accounts 
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of this species. These variations are re- 
corded in the present note in the hope that 
they will serve to extend or modify the 
taxonomic description of this snake. 

(a) Lepidosis of the Head.—Boulenger 
(1890) mentions two post-oculars in his de- 
scription of this species ; but one specimen 
that I observed (1967 B.N.H.S.)* has only 
one post-ocular (Fig. D). 





Lepidosis of Xenopeltis unicolor. 


In specimen 63-1 (B.N.H.S.), there is an 
extremely minute extra scale between the 
occipital and the parietal (Fig. H). This 
is obviously an abnormality. I have ob- 
served the occurrence of similar super- 
numerary scales on the head of many other 
species of snakes. 


Specimen 14954 (1.M.)¢ has only one tem- 
poral on the left side (Fig. G), and two on 
the right. Wall (1909) gives two temporals 
in his description of the lepidosis of this 
snake. 


Although the head shields of snakes are 
generally not regarded as imbricate, I find 
that the edges of the anterior shields do 
overlap those of the succeeding posterior 
ones. This fact can be readily demonstrated 
by passing the point of a needle along the 
lines of separation in the head shields of 
Xenopeltis, as well as in other snakes, 





* B.N.H.S.=Specimen belonging to the Bombay 
Natural History Society. 
t ILM.=Specimen belonging to the Indian Museum, 
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Perhaps this is an indication that the head 
shields of snakes, which appear superficially 
to lie side by side (juxtaposed), evolved 
from essentially imbricate type of scales. 
In some snakes, e.g., in Typhlopide, Lepto- 
typhlopide, boids like Eryx jaculus, etc., 
the scales on the head also are imbricate 
like the body scales. 

(b) Lepidosis of the Trunk.—Boulenger 
(1890) gives the number of ventrals in this 
species as being 166 to 193. Wall (1909) 
mentions 175 to 190 ventrals for his Burmese 
specimens, and 180 to 196 (as given by 
Flower) for specimens from Siam. Later 
(1923), he gives 164 to 193 as the number. 
Specimen 12834 (I.M.), however, has 194 
ventrals. The last ventral in several speci- 
mens is a little bigger than the rest. In 
three specimens, viz., 15273 (I.M.), 12964 
(I1.M.) and 467 (B.N.H.S.), there is an extra 
scale after the penultimate vental (Fig. E). 
This is also an abnormality. 


To get the number of ventrals in a speci- 
men, Boulenger counts them in the mid- 
body, and that. is the usual custom the world 
over. Wall, however, prefers to give three 
countings: first, two headlengths behind 
the head ;.second, in the mid-body; and 
third, two headlengths befure the vent. 


To me, however, this triple counting of 
Wall appears to be too arbitrary. The 
number of ventrals varies within wide 
limits in snakes, and therefore when we count 
the costal rows either two headlengths 
behind head or two headlengths before 
vent, we are not counting at the level of 
corresponding ventrals in different indivi- 
duals. Besides, we cannot get comparable 
figures in this way for different genera 
or species. Nature has not differentiated 
the two head-lengths distance in any way, 
and it appears to be merely a sort of personal 
preference to count at these levels. 


In order to find out the best places in the 
body of a snake for counting the costal 
rows, I made countings in several specimens 
of Xenopeltis unicolor at the level of different 
ventrals ; ¢.g., at the level of the first ventral, 
the second, the fifth, and so on. I find that 


the most constant figures are obtained by 
counting at the level of the first ventral, 
in the mid-body and at the level of the pre- 
anal, this last row in Xenopeltis ending at 
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the second or third divided sub-caudal. 
The following figures are for this species : 


At the level of the 1st ventral .. 18 or 19 
At mid-body “s ve ae 
At the level of the pre-anal 9 or 10 


(c) Seales of the Anal Region.—The dis- 
position of the various scales bounding the 
vent appears to be an important charac- 
teristic in snakes and deserves inclusion 
in taxonomic descriptions. In Xenopeltis 
unicolor Reinw., there are two scales anterior 
to the anus, properly called pre-anals, though 
often mis-named ‘anals’ ; two scales posterior 
to the anus (the post-anals) ; and three scales 
bounding the anal groove on each side 
(exanals). The anteriormost of the exanals 
just enters the anal groove, but not the 
anus, and it is slightly overhung by a costal. 


(d) Scales of the Tail.—The first, and some- 
times also the second, subcaudal is single, 
while the remaining subcaudals are paired. 


As for the number of subcaudals, Boulenger 
(1890) mentions 26 to 31. Wall (1909) 
says: “‘ The 1st and the 2nd entire, followed 
by from 24 to 31 paired shields.”’ Later 
(1923), Wall gives the number 25 to 31 for 
this species. 

Three of the specimens examined by me 
(viz., 12963 1.M., 14956 I.M., and 12964 
I.M.) had 32 subcaudals, three again (8035 
I.M., 3956 I.M., and 63-1 B.N.H.S.) had 
24; while one (15275 B.N.H.S.) had 15 and 
a. stump. Thus, the speciés should be 
described as having 24 to 32 subcaudals. 
None of the countings, of course, include 
the conical terminal seute. 


BENI CHARAN MAHENDRA. 
St. John’s College, 
Agra, 
May 2, 1938. 





1.Boulenger, G. L., Reptilia and Batrachia (Fauna of 
British India), 1890, p. 276. 
: ne F., How to Identify the Snakes of India, 
923. 

3 — and Evans, Jour, Bomb. Nat. Hist. Soc., 1900-01, 
13, 352 and 620. 

4 —, ibid., 1903-4, 15, 525. 

5 —, idbid., 1909-10, 19, 292-98. 

6 —., ibid., 1923-24, 29, 361. 

1 —, ibid., 1924-25, 30, 806. 
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REVIEWS. 
Solvents. By Thomas Harold Durrans. deals with fire-risk, determined less by the 


(Chapman & Hall, Ltd., London), 1938. 

Pp. xiii + 238. Price 15s. net. 

This monograph is Volume IV of a series, 
edited by Dr. E. H. Tripp, dealing with 
various branches of applied chemistry, and 
is the fourth edition. Earlier issues, of which 
the third appeared in 1933, have been valu- 
able to those engaged in the cellulose-lacquer 
and allied industries, the present volume 
embracing the considerable advances in 
producing solvents and plasticisers recog- 
nisable during the past five years. It is in 
two parts. 

Part I (pp. 1-71) is a general survey of the 
principles underlying the use and applica- 
tion of solvents, more particularly with re- 
ference to solvent power, viscosity, volatility, 
inflammability and toxicity. Defining a 
plasticiser as a substance of very low vola- 
tility, which increases the flexibility of cellu- 
lose esters thus rendering them less hard and 
more plastic, the author provides a useful 
analysis of the conditions to be observed in 
their successful application. The chapter on 
solvent-balance shows how to prevent the 
defects known as chilling, gum-blushing and 
cotton-blushing which arise from imperfect 
control of the degree and order in which the 
volatile constituents of a lacquer-solution 
evaporate. The discussion on _ viscosity 
reveals the importance of this property in 
relation to the application-agent, either spray- 
gun or brush, and enables the operator to 
select appropriate cellulose esters and quanti- 
tatively to blend the solvents according to 
the purpose in “view. 

Vapour pressure is the most complicated 
factor in the lacquer-industry, and rate of 
evaporation controls (1) deposition of mois- 
ture from the air, (2) flow of the lacquer, 
(3) precipitation of an ingredient affecting 
homogeneity of the films and (4) undue 
contraction. For a single solvent, numerous 
factors govern the rate of evaporation, and 
these are increased by admixture of sulvents 
often involving azeotropes ; thus the techni- 
cal evaluation of these factors directed 
towards controlling the manner in which 
a lacquer shall dry, becomes a matter 
of judgment involving a large margin of 
safety. The chapter on _ inflammability 


flash-point than by the temperature at 
which a lacquer will continue to burn after 
ignition. Finally, the importance of toxicity 
is emphasised, and the various disorders 
arising from vapour-inhalation are outlined 
for each common volatile solvent. 

Part II (pp. 75-216) is a valuable compend- 
ium of the physical properties and lacquer- 
industrial applications of the relevant solvents 
classified as hydrocarbons, alcohols and 
their ethers, ketones, esters, glycols and 
their ethers, derivatives of cyclohexane, 
chloro-compounds, furfurals and plasticising 
solvents ; comprising nearly 200 individuals. 
There follow (Appendix I) a comprehensive, 
1l-page catalogue of trade-names correlated 
with probable composition of the material, 
(II) the qualitative solubility of 25 cellulose 
derivatives, resins, etc., in 112 solvents, and 
(III) a table of plasticiser-proportions for 
cellulose nitrate and acetate. 

The presentation and printing of this book 
are excellent, the documentation adequate, 
and the proof-reading most efficient. 

M. O. F. 





Die Atomkerne. (Grundlagen und Anwen- 
dungen ihrer Theorie). By C. F. V. 
Weiszsiicker (Berlin), 1937. Pp. 1-214. 
Price R. M. 14-40. 

The growth of experimental material on 
nuclear phenomena has been so rapid that 
theory has been unable to keep step with it 
and we are still far from having a completely 
satisfactory theory of the nucleus. It is 
nevertheless useful to examine, at different 
stages uf development uf the subject, several 
transitional theories, point out their limita- 
tions and suggest further modifications. 
This book written by an acknowledged 
authority on the subject serves this purpase 
admirably. A description of nuclear pheno- 
mena complete, as far as possible, up to the 
date of writing the book is followed by a 
mathematical treatment using the methods 
of quantum mechanics. The book is divided 
into four chapters. The first chapter gives 
an outline of the history of nuclear physics 
and the main experimental results. The 
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second chapter deals with binding energies 
of the nucleus which is assumed, in conso- 
nance with the prevalent view, to be com- 
posed of protons and neutrons. Theoretical 
considerations of exchange forces and their 
saturation in the case of heavy particles are 
clearly outlined. The third chapter deals 
with nuclear reactions, transformations by 
neutrons, charged particles and y-rays, and 
a short account of Bohr’s recent theory 
which, however, is not developed in a com- 
prehensive manner. The last chapter presents 
an account of the vexed question of B- 
decay and the neutrino hypothesis. An 
unusually clear account of Fermi’s theory 
of B-decay is a feature of this chapter. The 
book is a harmonious combination of the 
experimental and theoretical view-pvints 
and is bound to be of the greatest use to 
both classes of workers. 
B. 8. M. 





The Elements of Quantum Mechanics. 
By 8. Dushman. (John Wiley & Sons, 
New York), 1938. Pp. 1-452. Price 25 sh. 
Is it possible to teach quantum mechanics 

to those who do not even know what a differ- 

ential equation is? This book is an answer 
in the positive to this question ; but we are 
afraid that a person whose mathematical 
equipment is of this type will find the book 
really hard, not because of any want of 

‘explanations by the authors but of the very 

‘nature of things. The bvok is addressed 

mainly to those who would like to learn the 

subject for the sake of applications. An 
excellent introductory chapter followed by 
the one-dimensional Schrédinger equation 
with application to potential barrier prob- 
lems, special problems of the linear harmonic 
oscillator, rigid rotator and the hydrogen 
atom, and an account of perturbation theory 
with applications to the Helium atom— 
these constitute the elements of quantum 
mechanics proper. The applications are to 

Van der Waal’s forces, the Hydrogen mole- 

cule, valence bonds and a short theory of 

radiation. The book is beautifully printed 
and a large number of illustrations add 
greatly to its value. We would heartily 
recommend this book to students of 
chemistry and such of the physicists as are 
engaged in experimental work. 

B. 8S. M. 
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Raies d’ absorption dans les spectres 


stellaires. Par M. P. Lacroute. (Actu- 
alités Scientifiques et Industrielles, No. 
473. Hermann et Cie, Paris), 1937. 
Pp. 1-91. Price 12 F. me 
This volume is devoted to the general 
theory of stellar absorption spectra and only 
phenomena of a general nature are studied. 
Special problems like solar spectra, move- 
ments of the solar atmosphere, the Zeemann 
effect and the variation of the form of the 
lines from the centre to the edge are omitted 
from consideration. This has made possible 
a logical treatment in which the essentials 
are not hidden in the midst of a mass of 
detail. The first chapter on exchange pheno- 
mena in stellar atmospheres gives the classic 
Saha formula for ionisation and its several 
consequences. In this connection it may 
not be out of place to record the recent work 
of Krook (M.N.R.A.S., 1938, 98, pp. 204) that 
the corrections to the Saha ionisation formula 
due to departures from thermodynamic 
equilibrium are in most cases of physical 
interest quite negligible—a result which the 
author appears to anticipate in the book. 
Chapter II deals with the fundamental work 
of Milne on stellar atmospheres and the 
theories of Schuster, Schwarzschild, Unsold, 
Russell, and Pannekoek. Chapters III and 
IV deal with questions of width and profiles 
of absorption lines, the fifth chapter with 
total intensity, the sixth with the Stark 
effect and the last with rotating stars. An 
important topic which has not been treated 
is the thermal excitation of stellar atmos- 
pheres. The book however gives ip a small 
compass much valuable information and 
can serve as a good introduction to books like 
Rosseland’s Theoretical Astrophysics. 
Proper names are mis-spelt as a rule and 
the initials of the names are also wrong in 
many places. Thus we find in the list of 
references at the end the following errors : 
Russell, W. Weisskopf, E. Milne, V. D. R. 
Wouvlley, A. Eddington, Chandrsekkar, 
Miilders (with Umlaut), Van Kliiber, Elwey, 
Caroll, Verweij. 
B. 8S. M. 





Theorie de l’emission de la lumiere des 
nebuleuses. Par H. Zanstra. (Actua- 


lités Scientifiques et Industrielles. Hermann 

et Cie, Paris), 1936.. Price 15 francs. 

The theory of galactic nebule still forms 
one of the outstanding problems of astro- 
physics. 


The study of these interesting 
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objects dates from the time of the Herschels 
and the subject has received a fresh impetus, 
with the introduction of photography and 
spectroscopy in astornomical observations. 
The first important work during modern 
times is that of Hubble published in 1922 
and there has been, since then, a consider- 
able addition to our knowledge of the nature 
of these objects, chiefly by the investigations 
of Zanstra, Bowen, Carroll and Berman. 
In an interesting monograph of 38 pages, 
M. H. Zanstra, now of the University Ob- 
servatory, Oxford, gives a suceinct account 
of the theory of the luminosity of gaseous 
nebule. These nebule, it is to be noted, 
are not self-luminous and do not supply 
from within themselves the energy by which 
they are shining, but obtain it from stars 
involved in the nebulosities or situated in 
the neighbourhood. 

Section I of the brochure contains a de- 
scription of the galactic nebule, diffuse as 
well as planetary, together with a brief 
sketch of the fundamental work of Hubble. 
In the three succeeding sections, we have 
a clear account of the theory of excitation 
of the nebule by the ultra-violet radiation 
from the central star and the mechanism 
of ionisation and successive recombination. 
Much of the work in this direction it may be 
observed, has been done in recent years by the 
author himself. Section V deals with the 
equations for the determination of the 
temperatures of the central stars. These 
stars are known to be immensely hot ; in the 
ease of seven of the nebule the temperature 
of the central stars obtained from these 
equations are compared with the values 
derived by other methods. In the last two 
sections are discussed, rather briefly, certain 
important problems, such as the relative 
sizes of the monochromatic images of plane- 
tary nebule, the temperatures of the central 
stars based on the strength of the nebulium 
lines and the equilibrium of radiation. 
References to original investigations are 
given wherever necessary and a_ short 
summary at the end, recapitulates the 
principal results. 

The author has, on the whole, succeeded 
in presenting an excellent resume of the 
several methods of investigation and the 
present position of the theory, in a clear and 
readable style. Four typical photographs 
of nebule and their spectra are reproduced 
by way of illustration. The brochure will, 
no doubt, prove of assistance to all who 
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desire to have information, in a concise form, 
about the work that has been done hitherto 
ou this interesting subject. 

me eS 


Automatic Protection of A.C. Circuits. 
By G. W. Stubbins. (Chapman & Hall, 
Ltd., London), 1938. Second Edition 
revised. Pp. 311. Price 15 sh. net. 


This volume is a valuable addition to the 
excellent publications of the author on 
Electro-technology. There are 8 chapters 
suitably classified and complete with refer- 
ences to published literature and illustrated 
with sketches and diagrams. 

Chapter I is devoted to the development 
of discriminating protective gear and their 
classification, and Chapter II deals with 
protective transformers, their functions, 
construction, method of testing and their 
application for various types of protection. 
In Chapter III is discussed the inter-connec- 
tion of current and voltage transformers 
taking into account the transformer errors 
and the effect of relay impedance on primary 
operating current. The method of compen- 
sating for impedance drops is clearly explain- 
ed by wiring and vector diagrams. 

Chapter 1V—Symmetrical Components is 
explained in a manner quite comprehensible 
to the average reader. 

Chapter V gives a detailed account of 
various types of protective relays and their 
functions. In addition to wiring and vector 
diagrams, the construction details are ex- 
plained in a simple style. 

In Chapter VI we find an account of the 
different types of protective systems for 
alternators, motors, converters, transformers 
and rectifiers. The next chapter (Chapter 
VII) explains the protection of cables and 
transmission lines with special reference to 
protection of parallel lines, protection for 
carth leakage and short circuits. 

The last chapter is very useful as it gives 
various methods of testing and maintenance 
of protective equipment. The treatise is 
thoroughly up-to-date and the method of 
presentation is clear and copiously illustrated 
with wiring and vector diagrams, details of 
construction of the apparatus and just the 
required amount of theoretical discussion of 
the subject with simple mathematics, so that 
one can easily understand the various sys- 
tems of protection and choose the one suited 
to particular requirements. This is a standard 
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book and will form a valuable acquisition for 
any technical library. 





R. P. 
Phytohormones. By I’. W. Went and K. V. 
Thimman. (Experimenatl Biology Mono- 


graphs.) (The Macmillan Company), 1937. 

Pp. 294. Price 17sh., 

A remarkable development in_ recent 
years in the fields of plant physiology and 
plant chemistry, is the study of certain 
organic substances which are concerned with 
the regulation of growth and development 
of higher plants. It has been demonstrated 
that certain substances, which are formed 
or stored in plant organs move to other 
parts in the plant body and bring about 
regular changes in the growth and deve- 
lopment of higher plants. This phenomenon 
is considered to be similar to the functions 
of hormones which are produced in the cells 
of some part of animal body and carried 
to the other parts of the body bringing 
about results beneficial to the body as a 
whole. On this analogy the substances 
which regulate growth and development 
in the plant body are named “ Phyto- 
hormones’. The action of these sub- 
stances is also similar to that of vitamins 
in the animal body. When adequate supplies 
of food and water are assured, minute quanti- 
ties of these plant substances have been 
shown to bring about results out of all pro- 
portion to their quantity. In animal physio- 
logy and chemistry the test animals for the 
study of hormones or vitamins in the labo- 
ratory are rats, guinea-pigs while in plant 
physiology and chemistry the test materials 
are the coleoptiles, the ends of shoots of 
young seedlings and whole seedlings of higher 
plants. 

Using this technique, there have been 
published in recent years several hundreds 
of papers dealing with various aspects of the 
subject. It has been shown that hormones 
have a definite réle in many of the life pro- 
cesses of plants. They have been observed to 
be concerned with the germination of the 
seeds and the growth of the seedling plant. 
The hormones have been shown to play an 
essential part in the growth of shoot in higher 
plants regulating cel) division and elongation. 
The existence of substances that bring 
about flowering in certain plants has already 
been claimed and it is not improbable that 
they are vitally connected with the processes 
for the formation and development of seed. 
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Prof. F. W. Went of the California Inati- 
tute of Technology and Prof. K. V. Thimman 
of the Harvard University, have critically 
revised and summarised the scattered mass 
of literature dealing with the theoretical 
and practical aspects of hormones of higher 
plants. The first two chapters deal with 
definitions of terms, previous reviews and 
the hormone concept. The next four chap- 
ters deal with the formation, technique of 
determination, relation to plant growth 
and the transport of hormones. A chapter 
deals with the chemistry and another with 
the mechanism of action. These are follow- 
ed by five other chapters dealing with the 
réle of hormones in the growth of roots, 
tropisms, rvot formation, bud inhibition, 
cell division, cambial growth, callous and 
stem swellings and miscellaneous effects 
brought about by hormones. The final 
chapter deals with the ramification of 
the subject. 

The book under review contains 250 pages 
of text, 23 pages of bibliography and a 
subject and author index. 

B. V.N. 





Katalytische Umsetzungen in homogenen 
und enzymatischen systemen. By W. 
Frankenberger. (Akademische Verlags- 
gesellschaft, m.b.h. Leipzig), 1937. Pp. 444. 
Price 34-80 M. (unbound), 36 M. (bound). 
Considering the simultaneous developments 

in all the different aspects of catalytic re- 

actions, it is impossible to give any general 
chronological account of the subject, with 

a claim to clarity. The only practicable 

method that can be adopted to this end, 

should consist in dividing the whole subject 
into gross sub-divisions based on some ration- 

ale, such as a similarity of reactions (e.g., 

catalytic oxidation, reduction, etc.) or the 

allied nature of the catalysts employed 

(acids, bases, metals, oxides, etc.) or again 

the nature of the reaction systems (catalysis 

in liquids, gases, etc.). Any such classifica- 
tion should be able to group together re- 
actions possessing the greatest number of 
common characteristics. From this point 
of view, the whole subject-matter of catalysis 
van be best divided into two main parts, 
the one homogeneous catalysis, with the 
effective catalyst dispersed in a molecular con- 
dition in the reaction system, and the other 
heterogeneous catalysis in which the grossly 
dispersed solid catalysts act essentially at 
their surfaces with the reacting substances, 
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In between these two main domains, there is 
a distinct region of micro-heterogeneous cataly- 
sis, characterised by the catalyst substance 
being effective in a state of highly dispersed 
colloidal state. This region includes the 
various bio-catalysts, whose active agents, 
the enzymes, have been proved to be high 
molecular colloidal substances. 

The author has surveyed in this book the 
catalytic reactions both in the homogeneous 
and the micro-heterogeneous systems. The 
fare provided to the reader is at once rich 
and highly readable, the subject being 
developed, with due regard to a historical 
perspective, in a very logical manner, making 
no demands on any mathematical equipment 
of the reader, and confining always to the 
essential details. The book is divided 
primarily into three sections, the first of 
which covering 55 pages provides an orienta- 
ting introduction to the whole subject, by 
surveying the general concepts of the 
mechanism of catalytic processes in the 
light of chemical dynamics and the modern 
quantum mechanical theories of chemical 
reactian velocities. 

In the second section on homogeneous 
catalysis, covering the major part of the 
book, gas and liquid systems are treated 
separately: the former includes detailed 
discussions on the lead-chamber process for 
the catalytic oxidation of sulphur dioxide, 
catalysis by traces of moisture, and the chain 
reactions including combustions and ex- 
plosions, while in the latter are included 
detailed treatments of acidic and basic 
catalysis, influence of solvent, oxidation 
catalysts, and the action of organic catalysts 
in liquid media. 

The third section on micro-heterogeneous 
catalysis deals at considerable length with 
enzymatic reactions and the various classes of 
enzymes of hydrolytic and oxidative groups. 
This section concludes with a brief account of 
non-enzymatic colloidal metal catalysts. 

The range covered by this book comprises 
the specialist knowledge of several workers, 
few of whom can claim more than nodding 
acquaintance with the rest of the book. 
There are some minor errors such as the 
wrong structural formula for N,O in pages 
130 and 132, but these no doubt will stand 
corrected in the revised editions, which the 
reviewer believes will be called for, in due 
course, as the book serves a very wide class 
of readers including specialists as well as 
beginners. M. A. G. Rav. 
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Annual Review of Biochemistry. Edited 
by James Murray Luck. (Stanford Uni- 
versity Press, California), 1937. Pp. 708. 
Price $ 5-00. 


The iatest volume of this series which has 
come to be regarded as an indispensable 
work of reference by every student of Bio- 
chemistry, has fully fulfilled expectations. 
Progress in this branch of Science during 
the past few years has been particularly 
striking. To take one instance, in the field 
of biological oxidations, the attempts to 
describe in precise molecular structures the 
mechanism of oxidation in living cells, have 
proved remarkably successful. The chemistry 
of coferments—of phosphopyridine nucleo- 
tides, which play such an important rdle in 
oxidations, has been greatly clarified and 
incidentally led to the elucidation of the 
physiological réje of the vitamins B, and B,. 
Important advances in the chemistry and 
metabolism of sulphur compounds, of nucleic 
acids, of purines and pyrimidenes, have been 
made. Reviews on these and other subjects 
of timely interest, 28 in all, in which there 
has been impressive activity, have been 
included in the volume under review. The 
scope of the work will be appreciated when 
it is mentioned that over 10,000 papers have 
appeared during the period covered by the 
review and references to nearly 4,000 original 
contributions are to be found in the review. 
The reviewers of the different sections, and 
the Editors of the Annual, have placed the 
students of Biochemistry under a deep 
debt of gratitude, which they cannot hope 
to redeem. 


A review of considerable interest is the 
one on the application of microchemical 
methods to biochemical analysis contributed 
by P. K. Kirk. The importance of micro- 
technique in biochemical research cannot be 
over-emphasized ; to cite the words of the 
author of the review “in no other branch of 
Science is the chemistry of traces more 
important and perhaps nowhere else are the 
available amounts of materials :o severely 
limited ’’. It is unfortunate that limitation 
of space has rendered this contribution a 
glorified bibliography of papers published on 
the subject. It is hoped that a more critical 
review of the subject, particularly of that 
section designated ‘ultramicro methods’ 
developed mainly at the Carlsberg Labora- 
tories, will be included in the succeeding 
Annual, 
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A subject not dealt with in previous 
volumes, is the biochemistry of Fish. The 
technical literature on this subject is not 
generally available, and this circumstance 
adds to the importance of this review. 

The inclusion of a Subject Index in the 
yolume is a welcome feature, and the readers 
will be eagerly looking forward to the publi- 
cation of the Cumulative Index which the 
Editors contemplate issuing in the near 
future. The Annual is manifestly the 
most important review dealing with the 
different aspects of biochemistry, appearing 
during any year and is thus entitled to an 
honoured place in the libraries of all diolo- 
gical workers. 





Lange’s Handbook of Chemistry. Com- 
piled and edited by N. A. Lange ; assisted 
by G. M. Forker with an appendix of 
Mathematical Tables and Formulas by 
Burnington. (Handbook Publishers, Inc., 
Sandusky, Ohio), 1937. Pp. 1802. Price 
$ 6-00. 

No better testimony to the usefulness and 
consequently to the popularity of the Hand- 
book of Chemistry, need be given, than 
the fact that, in less than 3 years a second 
editiun of this comprehensive reference 
volume has heen called for; and this time, 
it has come out in a thoroughly revised and 
greatly enlarged form. The revision has 
necessitated alterations in one or more 
items on 408 pages, and the enlargement is 
discernible in the addition of new tables and 
sections which has increased its size by 
237 pages. It is not easy to realise the 
labour involved in bringing out a Handbook; 
but every chemist engaged in laboratory 
work or manufacturing, will learn by experi- 
ence to depend on one among the many 
Haridbooks, and in his choice he is guided 
both by the reliability and comprehensiveness 
of the data made available. The compilers and 
editor of the Handbook have fulfilled a 
great task and have deservingly earned the 
gratitude of thousands of satistied users of 
the Handbook. 

The additional material included in the 
second edition, we understand, has been 
selected on the basis of suggestions from the 
users of the first edition. This cireumstance 
alone must be sufficient to ensure for this 


revised edition a wider circle of users. Some 
useful features of the Handbook become 
immediately descernible to users; thus 
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several thousands of organic compounds 
have been listed according to ascending 
values of melting points—a feature which 
should prove valuable in the work of identifi- 
cation. In the tables on refractive indices, 
the compounds are arranged in ascending 
order of indices, and for the convenience of 
organic chemists, Beilstein references have 
been provided wherever possible. On 
account of its several new and useful features, 
the Handbook is entitled to deserve recog- 
nition as a first rate reference volume. The 
slight increase in the width of the page 
makes for greater accessibility of subject- 
matter along the inside margin. 

The publishers will be glad to have their 
attention drawn to errors of omission and 
commission. It is only by the co-operation of 
the users of the Handbook, will it be possible 
for the compilers and publishers to issue 
future editions of maximum utility. 


The Handbook can be unhesitatingly re- 
commended to chemists as the best book of 
its kind yet published. 





The Malers of Rajmahal Hills. By S. 8S. 
Sarkar. (The Book Company, Ltd., 
Calcutta), 1938. Pp. vii + 129 + iii, four 
appendices, a map and 34 text-figures. 
Price Rs. 4, foreign 6s. 

This little book is a welcome addition to 
the scanty contribution made so far by 
Indian students to anthropological litera- 
ture. Interest in sociological studies is 
steadily growing, and signs are not wanting 
to show that Anthropology is slowly coming 
into its own in academic circles in India. 
While, in the past, most of the work done 
in Anthropology was the result of amateur 
enthusiasm, full-time workers trained for 
field studies are now beginning to attack 
anthropological problems with adequate 
theoretical knowledge and proper methodo- 
logical equipment. It is a very pleasing 
thing to note that the departments of 
Anthropology in the Universities of Bombay, 
Lucknow and Calcutta, which are the only 
centres of anthropological teaching in India 
at present, are publishing careful studies 
of various aspects of the cultures of our 
backward communities. Mr. Sarkar received 


his training under Dr. L. K. A. Aiyar and 
this paper was prepared under his guidance. 
He has “ visited almost all the important 
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habitations of the Malers”’ and kept him- 


self in touch with the tribesmen for about 
nine years. 


The Malers are a Dravidian (Malto) 
speaking tribe of the Santal Perganas Dis- 
trict of Bihar, numbering about sixty 
thousand, and closely allied to another 
Dravidian tribe, the Oraons of Chotanagpur. 
They were studied years ago by Shaw and 
later by Bainbridge, but these studies were 
by no means exhaustive. Moreover, it does 
not mean, as the uninformed very often 
think, that once a tribe has been studied, 
the anthropologist has nothing more to do 
with them. In the case of the Malers, 
Mr. Sarkar has shown how they have changed 
in all directions. It is a matter of great 
scientific interest that such cultural changes 
should be recorded from time to time by 
competent students. Mr. Sarkar has reviewed 
the entire culture of the Malers (except 
language which is reserved for another 
volume), and discussed the problems of 
the origin and affiliations of the tribe in 
the light of the better knowledge we possess 
of the Orauns, thanks to the labours of Rai 
Bahadur 8. C. Roy. Of special interest are 
the descriptions that Mr. Sarkar gives of the 
Maler material culture; their esthetics and 
the part that flowers have in it ; their social 
organisation in which the clan has no place ; 
their religion which is socialised only to a 
very silght degree ; the carved wooden posts 
that serve as representations of their deities ; 
and the diffusion of Hindu and Santal influ- 
ences into the milieu of Maler culture. 


A crude but easy measure of the success 
of ethnographical writing is the degree of 
concreteness of the impression left on the 
mind of the readers. A _ prerequisite for 
concrete description is intensive work in the 
field ; and in the actual presentation of the 
data, Malinowski has suggested certain 
categorical imperatives which, in the words 
of Frazer, have the happy effect of making 
anthropological accounts ‘‘ three dimension- 
al’’. Though Mr. Sarkar has not gone into 
sufficient analytical and illustrative details 
required by the new technique, he has 
succeeded to a considerable extent in making 
his people real to us, for which his numerous 
drawings and photographs have been very 
helpful. 

A. ATYAPPAN. 
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Introduction a l'étude Pétrographique et 
Géochimiques des Roches Argileuses : 
I. Méthodes Chimiques. II. Méthodes 
Microscopiques. Par P. Urbain. (Actu- 
alités Scientifiques et Industrielles, No. 
499. (Exposés de Géologie.) (Hermann 
et Cie, Paris), 1937. Price 15 francs. 

This brochure consists of an introduction 
and two chapters. In the introduction, the 
author indicates the advantages of using 
the methods of physical chemistry in the 
study of argillaceous rocks, for they permit 
the isolation of minerals which were con- 
sidered to be inseparable because of their 
extreme fineness. The importance of these 
methods cannot be underestimated because 
of all sedimentary deposits, the argillaceous 
rocks contain the highest proportion of col- 
loidal or lamellar minerals, in the determin- 
ation of which the microscope is not of much 
use. 

The first chapter deals with the methods 
of chemical analysis. After a brief historical 
review, the author gives an account of the 
state of knowledge of clay minerals at the 
end of the eighteenth century, which is follow- 
ed by a brief but excellent account of the 
chief chemical methods with their attendant 
advantages and disadvantages. 


The second chapter is of very great in- 
terest to the petrographer as it describes 
the methods of microscopic analysis in the 
investigation of argillaceous rocks. A very 
useful table [collected mainly from the data 
published by Larsen and Berman in the 
second edition of their work on “ The 
Microscopic Determination of the non-opaque 
Minerals ’’], gives the chemical composition, 
mean index of refraction, crystal system and 
habit, cleavage, colour, birefringence, and 
optic axial angle, of the hydrous aluminium 
silicate minerals. A valuable section of this 
chapter deals with the methods of determin- 
ing the minerals characteristic of argillaceous 
rocks, both in thin sections and in the 
powdered material. 

This interesting monograph, within the 
short compass of sixty pages, gives an ex- 
cellent summary of the problems and methods 
of investigation of argillaceous rocks. The 
value of the publication is enhanced by text- 
figures, tables, and a bibliography of sixty- 
six titles. 


C. 8S. PICHAMUTHU. 
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Tables Annuelles de Constantes -et 
Données Numériques de Chimie, de 
Physique, de Biologie et de Techno- 
logie. Publiées sous le patronage du 
Conseil international d’Unions scienti- 
fiques et de l'Union international de 
Chimie. Fondées par Ch. Marie. Vol. XI, 
lst part (1931-34) and _  Fascicules 
1, 9, 11, 12, 13, 14, 15 of Vol. XII (1931-36). 
(Hermann et Cie, Paris), 1937. 


The ever-increasing output of scientific 
papers scattered over numerous journals 
makes it a more and more acute problem to 
keep abreast of recent developments even in 
a single restricted field. Private or public 
libraries of moderate means can no longer 
hope to be able to subscribe for even the 
most important journals in a single subject 
like Physics or Chemistry. Accordingly, 
various abstracting services have been 
founded, such as Science Abstracts, 
Physikalische Berichte and so on. We 
have also periodicals devoted to articles 
summarising recent progress in various 
branches of a single science, such as Reviews 
of Modern Physics, Die Physik and so 
on. On account of historic and national 
reasons, some of these publications are run- 
ning their individual courses regardless of 
some unnecessary duplication. Now that 
every scientific worker of even modest preten- 
sions must have a working knowledge of 
English, French and German (and Italian if 
possible) there is no reason why national 
resources should not be pooled together to 
form an international abstracting and review- 
ing service, each sub-branch being entrusted 
to a competent authority irrespective of 
nationality and language. The “ Inter- 
national Tables of Constants and Numerical 
Data’’ form an admirable instance of the 
achievement of such a unification of effort, 
at least as regards work involving definite 
numerical results. Here, from time to time, 
we have an authoritative collection of data 
acquired in the preceding period of two, 
three or more years, compiled by reliable 
authorities in each individual field. This 
form of publication has the great advantage 
that it shows the research worker exactly 
what has been achieved in recent years and 
points the way to lacune in our knowledge 
waiting to be filled up. In order to serve 
this purpose to the best advantage the publi- 
cation should not be too belated with respect 
to the period covered by the data included. 


Current 
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It is a matter of satisfaction to find that 
these tables have nearly caught up with the 
fleeting time and come up to 1936 by 1937. 
We hope that the organisation will be en- 
abled in future to put even a shorter interval 
between the period covered and the date of 
publication. A disadvantage of the fact 
that each volume treats of only a definite 
short period is that one has to possess the 
whole series of volumes to have an adequate 
documentation upon all the details of each 
subject, but the individual research worker 
is saved all regret regarding this difficulty 
since the tables are issued in separate fasvi- 
cules dealing with individual topics and 
each worker can easily possess that particular 
section of each volume which concerns his 
own field. In this way, these tables combine 
the advantages of journals such as Science 
Abstracts and Reviews of Modern Physics 
in the field of work yielding numerical 
data, at smaller cost and greater con- 
venience of reference. This advantage will 
be increased if short summaries of theory 
such as the admirable one of Prof. V. Henri 
on Band Spectra are included in other 
sections also. Towards the same end we 
should like to see the section on atomic 
spectra deal with the various stages of ionis- 
ation of an atom in separate lists, as, for 
example, in Gibbs’ article in the Reviews 
of Modern Physics. A perusal of the 
Tables shows that the documentation is 
thorough and data hidden in inaccessible 
theses and journals are made available. 
Numerous graphs are reproduced, enabling 
one to visualise the data at a glance. Al- 
though critical examination and sifting of the 
material to be included has been undertaken 
by the compilers of the various sections, 
thus enhancing the reliability of the data, 
we are glad that the policy has been one of 
inclusion rather than of exclusion in cases of 
doubt. Instead of a magisterial decision as 
to the value of such data, a summing up of 
the various divergent results enables the 
investigator to find where further work is 
called for and thus leads to progress. The 
new format is more convenient than the old, 
and the arrangement of the tables makes 
reference easy. On casually turning over 
the pages we have occasionally nvticed 
some misprints, [e.g., ““e/m = 5-2697 x 10-17” 
for 5-2697 x 10'7 (2-1), ‘“‘ Application 
60 em.” for 60 sec. (3 — 3), “ v= wee 
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not likely to cause any confusion, since there 
is an English as well as a French version in 
most of these cases. We heartily recom- 
mend these Tables to all research workers 
and will close by an indication of the sec- 
tions and their authors and prices :— 

1. Deuterium and Deuterium Compounds 


(1932-36), by G. Champetier. Pp. 79. 
40 fr. 
2. Dielectric Constants. Dipole Moments. 


(1931-34), by P. Debye and H. Sack. 
Pp. 66. 40 fr. 

3. Free Energy. Heat Content. Entropy, 
Activity (1931-34), by J. Guéron and 
J.P. Mathieu. Pp. 69. 40 fr. 


4. Heat Conductance (1931-34), by M. L. 
Brouty.—Specifie Heat (1931-34), by 

F. Wolfers. Pp. 42. 20/fr. 

5. Elasticity. Compressibility. Thermal 
Expansion (1931-34), by Sture Koch.— 
Density. Viscosity (1931-34), by 
T. W. J. Taylor.—Surface Tension 
(1931-34), by P. Auger and D. G. 
Dervichian. Pp. 73. 40/fr. 

6. Vapour Pressure. Boiling Points (1931- 
34), by W. P. Jorissen and P. C. Van 
Keekem.—Gas Laws (1931-34), by 
W. H. Keesom, J. J. M. van Santen 
and J. Haantjes. Pp. 65. 35 fr. 

i. Volta Effect. Thermoelectricity (1931-34), 
by F. Wolfers.—Piezoelectricity (1931- 
34), by R. Lucas.—Electrical Conducti- 
vity of Metals. Supra-Conductivity 
(1931-34), by J. Mendousse and F. 
Wolfers. Pp. 32. 16 fr. 

8. Paramagnetism. Diamagnetism (1931- 
34), by G. Foéx—Ferromagnetism. Hall 
Effect (1931-34), L. Néel. Pp. 36. 
20 fr. 

. Electromotive Forces (1931-36), by H. 8. 
Harned.—Ovidation-reduction Poten- 
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tials (1931-36), by G. Akerléf. Pp. 45. 
25 fr. 

10. Thermochemistry (1931-34), by W. A. 
Roth. Pp. 82. 40fr. 


11. Molecular Spectra. Molecular Structure 
(1st part: Diatomic Molecules) (1931- 
36), by V. Henri. Pp. 96. 

12. Molecular Spectra (Part 2: Polyatomic 
Molecules). Atomic Spectra (1931-36), 
by V. Henri. Pp. 66. 


and J. Rabinovitch.—Photoelectricity 
(1931-36), by G. A. Boutry. Pp. 40. 
14. Combustion and Detonation of Gases 
(1931-36), by P. Laffitte. Pp. 28. 
15. Raman Effect (1928-30 and 1935-36), 
by M. Magat. Pp. 146. 
T. 8.8. 


Dissociation de l’eau en H, and OH. 
By H. Hering. (Actualités Scientifiques 
et Industrielles, No. 448. Herman et Cie, 
Paris), 1936. Pp. 25. Price 10 frances. 
This is a brief essay covering 25 pages, in 

which the mechanism and energetics of the 

dissociation of H,O into H, and OH are 
discussed under four headings: existence of 
free OH radical, thermal dissociation, disso- 
ciation by electric discharge and dissoci- 
ation by excited mercury vapour. It is 
brought out that there is a necessity for 
more precise data about the dissociation of 

H,O for a proper evaluation of the réle of the 

dissociation products in the combustion of 

gases at high temperatures. 








Le Rapport éntre la Spectroscopie et les 
Reactions Initiées par la Lumitre. By 
W. Albert Noyes, Jr. (Actualités Scienti- 
fiques et Industrielles, No. 464. Herman 
et Cie, Paris), 1936. Pp. 45. Price 10 
francs. 

This is another graphically written mono- 
graph. After a rapid survey of the spectro- 
scopic theories of simple and complex mole- 
cules, the effect of light on a number of 
specific molecules is considered, without 
entering however into the detailed history 
of the subsequent reactions. This latter 
problem of great interest to photochemistry 
is reserved for a future monograph. ‘‘ The 
progress realised during the last 10 or 12 
years is really striking, but a long distance 
has yet to be covered before one can inter- 
pret all the experimental facts without any 
ambiguity. One fact however is prominent 
over all others, viz., the experimental results 
are not sufficiently exact. In  photo- 
chemistry, perhaps more than in other 
branches of science, there is a tendency to 
theorise without the necessary solid experi- 
mental basis. The future should bring 
about a perfection in the apparatus, and 
thus permit a progress that has not been 
possible in the past years.” 

M. A. G. Rav. 
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The Chemistry and Technology of Rubber Latex. 


[By C. Falconer Flint. (Chapman & Hall, Ltd., London), 1938. Pp. xx + 715, Price 42s.] 


pene the past ten years, literature on 

the production and use of the later of 
Hevea brasiliensis, or milk of the rubber tree, 
has increased as a result of the post-War trend 
to use it directly for the manufacture of rub- 
ber and rubberised goods. Hauser’s classical 
monograph on the subject, first published 
in German in 1927 and later translated 
into English in 1930, dealt with the 
occurrence, collection, properties and tech- 
nical application of this raw material 
and also gave, as an appendix, a very brief 
resume of the important patents in 
Germany, the United States of America 
and Great Britain. H. P. and W. H. 
Stevens prepared a pamphlet on Rubber 
Latex, issued by the Rubber Growers’ 
Association in 1928, in which short abstracts 
from selected recent patents were included. 
A critical and technical study of the subject 
on the one hand, and a compilation of 
abstracts of papers and patents relating to 
latex on the other, were both necessary for 
the use of the technologists and could not be 
dealt with in one book. The bifurcation was 
achieved by the publication, recently, of 
Chimie et Technologie du Latex de Caout- 
choue by Georges Génin and of Latex 
and its Industrial Applications by Frederick 
Marchionna. 


The treatise under review is based on the 
book by Génin. Though there has been 
extensive increase of our knowledge of the 
technology of later during the short period of 
four years since 1934, when Génin’s book 
was published, the fact that Flint’s book is 
nearly twice the size of the original is, in 
itself, an indication that the present work is 
not a mere translation. It is essentially a 
new book. Unlike Marchionna’s book, 
which is a masterly compilation of nearly 
two thousand abstracts of patents and other 
literature, Dr. Flint has presented us with 
an exhaustive review of the trend, growth 
and development of latex technology. The 
manufacturing processes are examined criti- 
cally, yet without bias. The author stimu- 
lates enquiry and refrains from aggressive 
criticism. 

Thoroughness leads to verbiage. When 
an author has to wade through voluminous 


and intricate patent literature, the tempta- 
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tion to pad the text for the sake of erudi- 
tion is difficult to resist. The author’s 
experience, formerly, as a member of the 
Staff of the Rubber Research Institute of 
Malaya and, later, of the Staff of the Rubber 
Research Laboratories of the Imperial 
Chemical Industries, gave him first-hand 
opportunities to acquaint himself with the 
diverse requirements of the progressive 
planter who has to stabilise latex against 
coagulation, the technologist, who is responsi- 
ble for evolving and operating new processes, 
the chemical manufacturer, who must 
supply the ingredients for the proper com- 
pounding of latex, the research worker, who 
not only wants an answer to his enquiry 
but seeks inspiration for further effort, and 
the manufacturer who is sufficiently far- 
sighted to exploit new possibilities. He 
took as his motto the advice of the King of 
Hearts in “Alice in Wonderland ”’:— 
*“ Begin at the beginning and go on till you 
come to the end; then stop.’’ The result 
is a comprehensive yet a very readable 
treatise. 

The book may be said to consist of three 
parts, namely, the history of later techno- 
logy, the applications of natural later, and 
latex substitutes. As the title of the book 
would demand, the first two topics are 
dealt with in great detail. The manufacture 
of rubber goods has developed mostly in 
Europe and America, at considerable dis- 
tances from the source of latex. Stabilisa- 
tion of latex costs money and it requires 
costly containers for transport ; therefore, it 
fetches a higher price than an equivalent 
amount of raw rubber. Its use is neverthe- 
less spreading because of the better quality 
of the finished goods and greater ease of 
processing. It also opens out possibilities 
for rubber industry to be established in 
tropical countries where rubber is grown. 
The “quota” imposed on the producers 
under the existing arrangement of export 
control is responsible for a considerable 
quantity of rubber remaining untapped. 
This could be tapped and utilised locally 
for purposes for which, otherwise, material 
have to be imported. The development of 
latex technology lessens the odds against 
the development of manufacture of rubber 
goods in the countries of production. 
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The last chapter deals briefly with arti- 
ficial suspensions which may be used as latex 
substitutes. These may either be obtained 
by redispersion of raw rubber, or by the 
emulsification of the sturting materials of 
synthetic rubber. In any case, emulsion 
polymerisation is a necessary stage in all 
processes for synthesising rubber. Formerly 
the resulting solid was plasticised for the 
manufacture of rubber goods, while, now, by 
adopting the later technique, the emulsion 
could be processed directly. This would reduce 
the handicap from which synthetic rubber 
suffers in its competition with natural rubber. 
In this respect, latex technology may in- 
directly affect adversely the interests of the 
rubber-growing countries, but it is made 
obvious that, contrary to the impressions 
which trade restrictions and _ self-denying 
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agreements among the rubber growers 
would create, there is great scope for the 
extension of the applications of latex. 

The author has something to say about 
the nature of patents on this subject. There 
are so many among them which serve no other 
purpose than that of “ blocking’’ others. 
The position is perplexing. Dr. Falconer does 
not say so in words, but reading between 
the lines, one would come to the conclusion 
that many of the patents may not stand the 
test of litigation and should not deter fresh 
investigation in the “ fenced off ’’ territory. 
The book contains 146 illustrations and a 
number of recipes and formulas. No one who 
is interested in rubber, whether as a planter, 
manufacturer, technologist or research worker 
should be without it. 

K. L. MOUDGILL, 


CENTENARIES 


By 8. R. Ranganathan, M.A., L.T., F.L.A. 
University Librarian, Madras 


Bernard, Edward (1638-1696) 


DWARD BERNARD, a mathematician 
and orientalist of England, was born 
at Perry St. Paul in Northamptonshire, 
May 2, 1638. His father, a curate, having 
died in 1644, Bernard was brought up by 
his uncle living in London. He had his 
education at Merchant Taylor’s School 
and at St. John’s College, Oxford. He 
was a student of Thomas Wyatt. Having 
acquired great proficiency in many oriental 
languages and having been attracted by 
the numerous mathematical treatises in 
Arabic contained in the Bodleian Library, 
he studied mathematics under the famous 
Dr. Wallis and became an M.A. in 1662. 


His CAREER 


In 1669, he became the deputy of Sir 
Christopher Wren, the Savilian Professor 
of Astronomy at Oxford and finally succeeded 
him in 1673. In the same year he was 
elected F.R.S. He continued to hold the 
chair till 1691, except for a year’s break 
in 1676 when he was deputed to Paris as 
private tutor to the sons of Charles II by 
the Duchess of Cleveland. But his simpli- 
city of manners and erudite pursuits 
rendered him an object of ridicule in gay 


society and he reverted to Oxford in 1674. 
After his retirement from the professor- 
ship, he was presented to the rich living of 
Brightwell in Berkshire, which he retained 
till his death. 


His CONTRIBUTIONS 


The Philosophical transactions contain 
only three papers of Bernard. Even they 
are not of considerable importance. One 
of them was of a routine nature entitled 
Observations of the solar eclipse, July 2, 
1684, at Orford. Another was of a historical 
nature, entitled Observations of the ancients 
concerning the obliquity of the zodiac. In 
this paper he compared the various values 
determined between 230 B.C. (by Eratos- 
thenes) to 1437 A.D. (by Ulughbeg) and 
reached the conclusion (now known to be 
erroneous) that “the obliquity of the 
ecliptic has been always the same from the 
beginning of the world’’. The third paper 
on the Places of stars is also a compilation 
of no permanent interest. 


ARABIC MANUSCRIPTS 


But his contributions of value lay on 
the bibliographical side. He employed his 
talents and his linguistic attainments in 
collecting together the mathematical writing 
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of the ancients, then preserved mostly 
in Arabic manuscripts housed in various 
libraries in Europe. Bernard visited many 
of the libraries and either acquired or copied 
from many of the manuscripts. For 
example, in 1668 he acquired from Leyden 
a transcript of Appollonius’s Conics (in 
Arabic) which was later published by 
Dr. Halley (1710). He prepared a synopsis 
of all the mathematical manuscripts in the 
Bodleian. This was later published by 
Dr. Smith under the title Veterum Mathe- 
maticorum Grecorum Latinorum et Arabum 
synopsis (1704). Another attempt of his 
was the editing of Euclid. But this too 
could be completed only posthumously, 
this time by Dr. Gregory. In 1692 and 
subsequent vears, he engaged himself in 
the preparation of a comprehensive cata- 
logue of manuscripts in the United Kingdom. 
This was published in 1697, under the title 
Catalogi librorum manuscriptorum Anglie 
et Hibernia and still continues as a valuable 
book of reference. 

Bernard died of consumption, January 12, 
1697. 





Knight, Thomas Andrew (1758-1838) 


IHHOMAS ANDREW KNIGHT, a British 
horticulturist and plant physiologist, 
was born October 10, 1758. Along with his 
brother he inherited a large fortune from his 
grandfather, an ironmaster of the period. 
His education was much neglected. But 
having been left to occupy himself in the 
country in what way he pleased, he acquired 
a great turn for the observation of natural 
phenomena and formed a close acquaint- 
ance with plants and animals. Eventually, 
he graduated at Baliol College, Oxford, 
and subsequently occupied himself with 
researches in plant physiology and plant 
breeding. 
His CONTRIBUTIONS 


One of the most remarkable of his early 
investigations was presented to the Royal 
Society under the title Observations on the 
grafting of trees (1795). In this paper he 
demonstrates the impossibility of “‘a tree 
capable of affording an eternal succession 
of healthy plants from its roots ’’ and deals 
with the propagation of debility by grafting. 
His attention was drawn to the subject by 
the experience of the farmers in his neigh- 
bourhood. The country of Hereford had 


long. been celebrated for the produce of 
its orchards ; but towards the latter part of 
the eighteenth century, the trees of the 
most esteemed sorts became gradually less 
productive. Still the old practice of grafting 
young stocks with the debilitated shoots 
of these trees generally prevailed. At this 
stage Knight performed a series of experi- 
ments and concluded that no renewal of 
vitality was possible by the process of 
grafting. He then commenced a series of 
experiments in fertilising the biossoms of 
some hardy apples with pollen taken from 
the flowers of the most celebrated cider 
fruits and sowing the seeds thus artificially 
impregnated. This revived the horti- 
cultural eminence of his county. 

In 1797 Knight published his Treatise on 
the culture of the apple and pear, embodying 
the results of his researches. Besides this, 
he published about 50 papers in the Philo- 
sophical transactions and in the Transactions 
of the Horticultural Society. These papers 
cover a large field—plant breeding, plant 
physiology, ascent of sap, influence of light 
on leaves, animal ecology and animal 
breeding. 

Knight died in London May 11, 1838. 





Pringle, Cyrus Guernsey (1838-1911) 


CxRvUsS GUERNSEY PRINGLE, an Ame- 

rican naturalist and plant-breeder, was 
born at East Charlotte, Vermont, May 6, 
1838. Before he completed his course pre- 
paratory to entrance to a university, his 
father and his elder brother died and he was 
called back to the farm. He completed his 
education in the farm by studying for him- 
self. He joined the Seciety of Friends. His 
courage and persistence, which steered him 
in good stead in his naturalist’s career, 
were demonstrated early in life, when he 
was drafted for service in the Union Army. 
Though treated with great severity and 
threatened with death, he refused to do 
military service, until he was at last released 
by the intervention of President Lincoln. 


AS A BREEDER 


Pringle devoted much of his time in the 
farm to the breeding of plants. Though he 
had no formal training, he learned the tech- 
nique from periodicals and improved it by 
experimenting. After much crossing and 
careful study, he developed several improved 
varieties of wheat, oats, grapes and potatoes. 
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The snowflake potato is due to him. He 
also used his leisure hours in plant collection 
in New England and Eastern Canada and 
began to send mounted specimens to collec- 
tors in Europe and America. 


CHANGE IN SPHERE 


By now his wife found life difficult with 
her mother-in-law and Pringle’s. absorption 
in his own work added to her unhappiness ; 
with the result, they separated in 1877. 
Deeply affected by this domestic event and 
eager for a change of environment, Pringle 
began in 1880 his important explorations 
outside the United States—particularly in 
Mexico. Botanically, Mexico was then an 
undiscovered country. Pringle put in years 
of systematic search in this country and 
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supplied specimens of Mexican flora to many 
herbaria. He also built and maintained an 
extensive herbarium of his own at the Uni- 
versity of Vermont. 

Pringle cultivated the habit of frugal 
living. Throughout his later life he prepared 
his own simple meals. He carried considera- 
tion for others almost to an extreme. He 
would select the heavier load and give his 
servant the lighter one to carry. The follow- 
ing extract from a letter of his shows the 
man. ‘ It would be too painful to write my 
autobiography. Shyness has become habi- 
tual with me. Besides my aversion to publi- 
city, I am too busy to write much. All my 
thought and labour goes to the building of 
a great and superior herbarium.’ 

Pringle died of pneumonia May 26, 1911. 


ASTRONOMICAL NOTES. 


Planets during June 1938.—Mercury 
which is a morning star at the beginning of 
the month, will be in conjunction with the 
Sun on June 22. Venus will continue to be 
a bright object, visible in the western sky 
for about two and a half hours after sunset. 
Mars will not be favourably placed for 
observation, being too close to the Sun during 
the month. 

Jupiter and Saturn can be conveniently 
observed in the latter part of the night. 
The former is in the constellation Aquarius 
and rises an hour before midnight. On June 22, 
it will be at one of the stationary points of its 
orbit. Saturn is in the.constellation Pisces 
and will rise three hours after Jupiter. The 
ring ellipse can be seen considerably widened, 
the major and minor axes being 38 and 
7 seconds of arc respectively. Uranus is also 
a morning star, and situated a little to the 
south of the star « Arietis (mag. 4-6) while 
Neptune will be on the meridian at sunset 
very close to o Leonis—a star of the fourth 
magnitude. 

The Milky Way.—Many of the interest- 
ing regions of the galaxy will be in a favour- 


able position for observation during the 
month. The rich fields of star clouds in 
Sagittarius and the dark holes and rifts in 
Ophiuchus will be crossing the meridian at 
about midnight. These are extremely inter- 
esting objects in the southern sky which will 
well repay a close study. Towards the north 
ean be seen the galaxy dividing into two 
streams in the constellations Cygnus and 
Aquila. The great globular cluster in 
Hercules (Messier 13) the finest of its class, 
is just visible to the unaided eye as a faint 
patch of light and is worth observing with 
some simple optical aid. 


Variable Stars.—Mira (O ceti), one of the 
best known variable stars, is increasing in 
brightness and will probably become visible 
with the naked eye; its course of light 
changes can be readily deduced by comparison 
with neighbouring stars. It is expected to 
reach maximum brightness (about second 
magnitude) at the end of August. y Cygni 
is another variable which is likely to reach 
naked eye visibility during the month. 


T. P. B. 
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RESEARCH ITEMS. 


Failure of the Neutrino Theory of Light.— 
This theory, initiated by Jordan and developed 
by Kronig, Born, Nagendra Nath, Pryce and 
others, appears to have met its Waterloo on the 
question of relativistic invariance of the theory. 
In two recent papers, Pryce [Proc. Roy. Soc., 
(A), 1938, 165, 247] and Madhava Rao [Pror. 
Ind. Acad. Sci., (A), 1938, 7, 293] have estab- 
lished the non-invariance of Jordan’s funda- 
mental relation connecting neutrino and photon 
operators. Pryce has traced the failure of the 
theory to the fact that light waves are polarised 
transversely while neutrino ‘‘ waves’”’ are polar- 
ised longitudinally, and for “ group-theoretical ”’ 
reasons it is impossible to construct the former 
from the latter in an invariant manner. Unless 
some fundamental modification is made, Jordan’s 
hypothesis has to be abandoned. It is to be 
hoped that the really beautiful mathematical 
theory which has been developed in the course of 
its three years, of life, may eventually find applica- 
tions somewhere in physics. 


Unification of Quantum Theory and Relati- 
vity.—-Born [Proc. Roy. Soc., (A), 1938, 165, 291] 
makes an attempt at this unification in a new 
and novel manner by introducing a kind of 
inverted relativity formalisrn in the p-space 
in which everywhere space-time and momentum- 
energy are interchanged. ‘Chis attempt has been 
prompted by the author’s strong feeling that 
attempts like those of Eddington to explain the 
ultimate particles by connecting them with the 
whole universe contradict physical intuition. 
Although the actual paper of Born is short, the 
number of conclusions drawn and the deviations 
that arise from the classical formule in several 
branches of physics are amazingly large. ‘The 
chief consequences are (1) change of the expression 
for the number of quantum cells of a given 
phase element, (2) number of quantum states of 
radiation in the z-volume, the zero-energy of 
radiation in V, the self-energy of the electron 
all become finite (cf. with the old Born-Infeld 
field theory), (3) modification of Coulomb's law, 
change of Rutherford’s law of scattering, (4) devia- 
tions from Planck’s and Stephen-Boltzmann’s 
laws, (5) change of Maxwell’s equations, (6) Laws 
of kinetic energy are also altered. The applica- 
tion of the new principle which is called the 
Principle of Reciprocity to the structure of 
nuclei lead to louie concordant with observation 
and leads to the hope that this new theory may 
not be a mere formalism after all. 


A New Principle in Cosmology.—Dirac 
[Proc. Roy. Soc., (A) 1938, 165, 199] has 
develo a new basis for cosmology and uses 
the principle that ‘‘ any two of the large dimen- 
sionless numbers occurring in nature are connected 
by a simple mathematical relation, in which the 
coefficients are of the order of magnitude unity”’. 
Dirac considers this as superior to Milne’s 
cosmological principle and Walker’s Dimensional 
Hypothesis, and shows that a satisfactory theory 
of cosmology can be built up from it. Some 


conclusions of interest may be noted here: 
(1) one would expect a clear connection between 
the atom and the cosmos to show itself with a 
deeper understanding of nature, (2) Flat t-space 
(space of zero-curvature at one epoch) is the 
only one consistent with the fundamental 
principle and with conservation of mass. This 
conclusion does not refer to the curvature of 
space-time as comes into general relativity, 
(3) There are two measures of distance and time 
of importance, one for atomic phenomena and 
the other for ordi mechanical phenomena 
included under gene relativity. 


_—_—_—. 


Interpretation of the Nebular Red-shift.— 
In view of the recent nebular counts by Hubble 
a lot of speculation has arisen as to correct 
interpretation of the red-shift, as to whether it 
means an expanding universe or demands some 
other as yet unspecified interpretation. Shapley 
(Proc. Nal. Acad. Sci., 1938, 24; 148) 
subjects the nebular counts of Hubble to a close 
analysis and in particular the determination of 
the coefficient B given from Am = BdA/A. He 
comes to the conclusion that B cannot be accu- 
rately determined from the existing data and 
that there is ne need as yet, from nebular counts, 
to question the interpretation which attributes 
red-shift to actual recession. 


A New Theory of Surface Tension of 
Aqueous Solutions.—The recent experimental 
work of Jones and Ray has proved beyond doubt 
that the surface tension of salt solutions first 
decreases with the increase in concentration, 
passes through a minimum at a concentration of 
0-001 c. and finally increases as the salt concen- 
tration is raised. This unexpected result is a 
direct contradiction to the theories of Langmuir, 
Wagner, Onsager, Belton and others, all of 
which predict an increase of surface tension 
with the increase of salt content even at the 
lowest of concentrations. Jones and Ray are 
of the opinion that at very low concentrations 
positive adsorption takes piace due to the 
interaction between ions and the water dipoles 
and this positive adsorption decreases the surface 
tension. But this idea is shown to be untenable 
by Malcoln Dole (J.4.C.S., April 1938). In 
his new theory Dole assumes that at the surface, 
the water molecules orient themselves so as te 
form ‘active spots’, There might be about 
four active spots for every 100,000 water mole- 
cules. These active spots adsorb the negative 
ions even at very low concentrations of the salt 
and thus cause diminution of surface tension. 
At places other than the active spots both posi- 
tive and negative ions are completely excluded. 
This simple theory explains why there should 
be a minimum in the surface tension at a _parti- 
cular concentration for a given liquid. The 
theory is further extended to explain’ the 
behaviour of solutions of sucrose and lower 
fatty acids. 

M. R. A. 
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Zinc and the Mottle-leaf of Citrus.—It is 
gratifying to record that the réle of zinc in plant 
nutrition is being studied from more than one 
angle. A. D. Chapman and A. P. Vanselow have 
studied the relation of citrus mottle-leaf to the 
zine content of nutrient solutions in which rooted 
cuttings of citrus are grown for the study. The 
important fact that spraying with zinc sulphate 
brings about an abatement if not cure of mottle- 
leaf, yellow leaf or the c is—like affection 
in citrus trees having been now established, the 
authors attempted in their study to examine 
under controlled experimental conditions, the 
method by which such a result is brought 
about. From these studies (Jour. Agric. Res., 55, 
No. 5), it was found that under the conditions of 
their experiments it was possible to produce 
mottle-leaf of citrus by omitting zinc from the 
nutrient solution and further by the addition of 
zine to effect recovery of plants already affected 
with mottle-leaf. It is also stated that plants 
grown in the full light of the green house (inten- 
sity about 80 per cent. of that out-of-doors) 
become severely mottled whereas those subjected 
to a low intensity (of about 40 per cent.) were 
but slightly affected, and that this is in accord- 
ance with the field observation that the leaves 
on the south side of citrus trees are more affected 
than those on the north side. There were also 
indications that high nitrate developed more 
mottle-leaf than low nitrate content (not exclu- 
sion of nitrogen) and that further an increased 

hosphate content also produced more mottling. 
it is concluded that these results are more in 
conformity with the view that zinc is an indis- 
pensable plant food element, mottle-leaf being 
a manifestation of this deficiency, than that this 
element functions as an antiseptic or corrective. 
In actual orchard practice, however, the spraying 
will probably remain the more advantageous 
method of furnishing the zinc to the trees, 
irrespective of the réle the element may play 
either as a nutrient absorbed through the leaves 
or as a corrective or antiseptic. 


Digestibility Trials with Oil-cakes.—Work 
on the digestibility of cotton-seed cake as a 
cattle feed as compared with Sarson and Toria 
cakes and with whole cotton seed continues the 
series of digestibility trials of Indian feeding 
stuffs by P. FE. Lander and Lalchand DPharmani 
(Ind. Jour. Vet. Sci. and Anim. Husb., 7, 225). 
The author’s abstract of the work is as follows :— 

‘* Feeding trials carried out with cotton-seed 
cake produced from 4F American cotton seed 
without any preliminary delinting and decorticat- 
ing have shown this to be a bighly nutritious 
and economic food, comparing more favourably 
than the whole cotton seed and showing a very 
ey comparison with Sarson and Toria 
cakes. 

The digestibility figures for all the ingredients 
were high ; the albuminoid ratio was 1: 3-1 and 
the cake possessed eighteen Ibs. of digestible 
protein per cent. The price of the cake compared 
with Sarson and Toria cake, per starch equi- 
valent, was two pies, as against 7-1 for each of 
Sarson and Toria cake. Expressed in terms of 
price per pound of digestible protein the cost of 
the cotton-seed cake based on current Lyallpur 
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prices is 6-7 pies as against 17-6 and 18-2 respec- 
tively, for Sarson cake and Toria cake.” 


Experiments in Rice Cultivation.—Plot 
technique and the correlation of yield in rice 
to certain characters form the subiect of work 
in the Rice R ch Station (Berhampur, 
M. B. V. Narasinga Rao (Ind. J. 

gric. Se - As regards the size and lay- 
out of the plots, it is concluded that a plot 
20’ x 5 repeated six times with eight treatments 
to a block was adequate for differentiating be- 
tween merits or treatments. The author con- 
tinues that there were no significant differences 
in the standard errors between long, narrow and 
er or nearly square plots and that it is 

vantageous to elongate the plots alo the 
fertility gradient and nla aill the blocks at 
right angles to it. Regarding correlation of 
characters vo yield, three characters were studied, 
viz., number of tillers per plant, mean length of 
earhead and number of grains per earhead, and 
with reference to four important paddy varieties. 
Results show that. the number of tillers bore the 
highest correlation with the yield, both total 
and partial. The number of grains per earhead 
and the length of the earhead follow next in 
order. Under no-manure conditions, it is stated 
that the number of the grains and the length of 
the ear exert a little higher influence than under 
manured conditions. 





Fauna of Karachi.—Polychaetes.—Under 
the auspices of the Punjab University, the Depart- 
ment of Zoology is issuing memoirs from time to 
time on various zoological subjects, The present 
paper is by N. D. Aziz on Polychetes (Mem. Dept. 
of Zool. of Punjab Univ., 1938, 1) collected from 
Manora (Karachi) in 1927 and 1930. The paper 
is a systematic account of 11 families cousins 
of 23 genera and 34 species. There is a close 
comparison between the polychete fauna of 
Krusadi Islands (S. India) and the one under 
discussion. The collection comprises of Neredi- 
formia. Sabelliformia, Terebelliformia. Marphysa 
corailina, recorded from Madagascar and Cape 
of Good Ho also occurs in Karachi. New 
species like Perinereis matthai (Syllide), Eunice 
manore (Eunicide} Dasychone gravrelyi and 
D. Kumari (Sabellidz) are reported. 


The Mammals of Ireland.—This catalogue 
compiled by C. B. Moffat (Proc. Roy. Irish. 
Acad. (B), 1938, 44, No. 6) gives us a more 
comprehensive account of the mammals em- 
bodied in the IV Volume of W. Thompson’s 
Natural History of Ireland. According to 
the list given, there are 55 species represented 
in and around Ireland, of which the visiting 
Cetacea form the strongest order (19 forms) ; 
similarly the seals like Phoca hispida, P. gran- 
landica and Cystophora cristata are also recorded. 
All these are not native to Ireland. If we set 
aside these aquatic mammals, of the remaining 
33, 25 have already been described by Thompson. 
The additions are 3 species of Bats, the brown 
Hare, Grey Squirrel and Musk rat and two 
others, Rattus frugivorous and Mus orientalis, 
the latter two being of only a subspecific rank. 
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Development of Veterinary Work in India.* 


[X his address to the Veterinary Research Section, 
Indian Science Congress, Calcutta, 1938, Col. 
Olver traces back the record of Veterinary work in 
India to the year 1799 when the East India 
Company drafted to this country Veterinary 
Surgeons trained in London for the purpose of 
organizing cattle and camel-breeding and the 
establishment of studs for the breeding of 
cavalry horses. The early- Veterinary work in 
India is said to have been done by the veterinary 
officers of the British and Indian cavalry. 
William Moorcroft was one of those early 
veterinarians who, while holding responsible 
posts under the East India Company, endea- 
voured to establish the value of veterinary 
knowledge in horse-breeding and the care and 
management of breeding studs. He wrote a 
small book on Shoeing and was the first to 
introduce machine-made shoes. In fact, his 
interests were so wide that among other things 


‘@ mass of valuable information on veterinary 


matters was left by him through his records. 
Those worthy of mention are, his familiarity 
with the symptoms and progress of such condi- 
tions as Navicular disease and the operation of 
Neurectomy performed by him for that disease, 
the clinical features of Glanders and Strangles 
and the great frequency of generalised Strangles 
in India. He xo recognised Glanders and 
Farcy as being caused by an ‘‘ identical poison ” 
and made a comprehensive record of a fatal 
disease of live-stock in the Punjab, which from 


‘the post-mortem appearances described by him, 


has since been identified as Anthrax. 

Griffith Evans of the Army Veterinary Depart- 
ment, is another of the early pioneers deserving 
mention on account of his widely known scientific 
enthusiasm. In 1881, he demonstrated, for 
the first time, a large flagellated organism—-now 
known as Trypanosoma evansi—in the blood of 
horses and camels affected with Surra and his 
findings have since proved to be an _ epoch- 


“making advance in the knowledge of protozoan 


diseases. 

The next important event in the advance- 
ment of veterinary work in India was the recom- 
mendation by Hallen of the formation of an 
Indian Civil Veterinary Department with schools 
for the training of students. He organized the 
Bombay Army Veterinary Service and estab- 
lished an Army Veterinary School at Poona. 
He also organized the horse-breeding operations 
in India and was made the President of the 


.Commission appointed by the Government of 


India in 1869 in connection with cattle piague 
enquiry. 

Col. Pease is the next outstanding personality 
who will be remembered for the _ valuable 
services rendered by him in disseminating veteri- 
nary knowledge in this country. He raised tne 
Lahore School trom very humble beginnings to 
the outstanding position it holds to-day, trans- 
lated text-books into Urdu for the use of 
students, originated and edited the Journal of 


* Summary of the Presidential Address of Col. Sir 
Arthur Olver, Veterinary Research Section, Indian 
Science Congress, Calcutta, 1938. 


Tropical yr gion Science and conceived the 
forn.ation of an Imperial Bacteriological Laho- 
ratory and appears to have been the first to 
diagnose the existence of Dourine in India. 
He has also published a valuable treatise on the 
‘Breeds of Indian Cattle’. 

The obvious step for the advancement of 
Veterinary Science in India was the establish- 
ment of suitable colleges and schools for the 
training of veterinarians and the first Veterinary 
School to be opened is said to be that at Babugarh 
in 1874; a similar one being established at the 
same time at Rangoon. The Babugarh Schoo! 
was afterwards transferred to Lahore and formed 
the nucleus of the present College. Subsequently, 
Veterinary Colleges were established at Bombay, 
Calcutta, Madras, Ajmer (Merwara)—-this was 
closed later—and at Patna. 

As the value of veterinary work in India 
became established, suitable Provincial Veteri- 
nary Services were gradually organized by 
Officers. transferred from the Army Veterinary 
Department. Men trained in the Indian Veteri- 
nary Colleges were entertained in the _ sub- 
ordinate service. The superior veterinary 
services were, however, reserved for veteri- 
narians with M.R.C.V.S. qualifications. 

In spite of the rapid development recorded 
above, Col. Olver felt that there is still a dearth 
for fully qualified veterinarians in India. The 
Royal Commission on Agriculture in India 
recommended 300 officers and 6,000 subordinate 
staff for British India, but in 1936-37 the 
strength was only 109 and 1,646 respectively. 

One of the most important steps ever = all 
for the development of Veterinary work in India 
was the appointment in 1891 of an Imperial 
Bacteriologist, whose headquarters were in 
the first instance at Poona but was transferred 
later to the Veterinary Research Laboratory at 
Muktesar. Lingard, a medical man, who was 
the first to hold this position discovered the 
specific affinity of arsenic for the Trypanosoma 
of Surra—a discovery, which proved to be of 
very great importance. From the day of its 
inception, the Muktesar Laboratory has indulged 
in research work of greatest: value to the Indian 
live-stock owners, the most outstanding of 


which has been the control of Rinderpest through 


vaccination with goat-adapted virus. Advance 
has also been made in the study and control 
of other diseases such as Hamorrhagic  septi- 
cemia, Black quarter, Anthrax. various forms 
of ‘Schistosomiasis of which Nasal granuloma 
is an important and often fatal manifesta- 
tion, Cutaneous filariasis and Piroplasmoses. 
Some research work is also carried on at the 
Indian Veterinary Colleges, notably at Lahore 
and Madras. Very good work is being turned 
out for the past five years by the Veterinary 
Investigation Officers provided by the Imperial 
Council of Agricultural Research in all Provinces 
and some big States and the systematic investi- 
gations undertaken by them have brought to 
light a number of disease conditions due to 
malnutrition and other causes not previously 
understood. 
P.M.N. 
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Map Reproduction. 


M4?Ps published by the Survey of India are 

usually printed in several colours. Letter- 
ing, railways, boundaries and non-perennial 
water features are printed in black; towns, 
villages and communications in red; perennial 
water in blue; vegetation in green; cultivated 
areas in yellow; contours in brown; stump- 
shading to show up hill features in grey ; bound- 
ary ribands in: various colours. Each of these 
colours has to be printed separately on to one 
sheet of paper, and it is obviously essential that 
each colour should be in its correct relative posi- 
tion with regard to the other colours; known 
technically as being ‘*‘ in register ”’. 

In the method at present used in the Survey of 
India correct registration of the more important 
detail is ensured by inking up on one sheet of 
drawing paper all the black, red and blue detail, 
in black, This is the ** outline original ”’. 

Three identical photographic negatives of the 
outline sheet are prepared. The black, red and 
blue detail appear on this as clear lines on a black 
background. From each of these negatives the 
detail referring to two of the colours is painted 
out, or ‘“‘duffed ”’. That is, on the black negative 
ail the detail which will finally be printed in red 
and blue is duffed out; on the negative all 
detail which will be printed in black and blue 
is duffed: and so on. ‘This process is called 
“colour separation’’. From these negatives 
printing plates are prepared, one for each colour. 
As these have been prepared from identical 
negatives registration is exact. 

Separate originals are drawn in black for the 
contours, vegetation, etc., and printing plates 
are prepared from these and all the detail is then 
printed, each in its own colour, to produce the 
finished map. 

Another method of carrying out colour separa- 
tion is to make three identical printing plates 
with a temporary image from a negative of the 
outline sheet. A litho draftsman then inks up 
one plate for each colour, using the temporary 
image as a guide. This method is used in the 
Ordnance Survey Offices in England. 

An alternative method is to ink up in black 
on blue prints showing all the detail, a separate 
original for each colour to be printed, photograph 
these and prepare a plates, one for each 
colour. This would avoid having to carry out 
colour separation, which is a long and laborious 
peers OF either of the methods described above. 


The disadvantage of having separate originals is 
inherent in the qualities of drawing per. 
Paper expands and contracts under erent 


climatic conditions, and the detail on the separate 
negatives and printing plates prepared from 
separate originals would be distorted, and correct 
registration of the different colours would be 
extremely difficult in printing. If, however, 
the separate originals can be drawn on some non- 
distorting material separate originals can be used 
and the operation of colour separation could be 
eliminated. further advantage would be 
obtained by the use of separate originals drawn 
on non-distorting material when dealing with new 


editions of maps. Corrections for new editions 
are carried out on the originals on drawing paper. 
The corrections may affect only some of the 
printing plates, but owing to further distortion of 
the. paper since the previous plates were prepared, 
the fresh plates will not fit the old plates, and 
a complete new set of plates has to be prepared, 
involving the carrying out of colour separation 
again. If a separate original for each colour 
were available on non-distorting material, only 
the plates referring to the particular colour to be 
corrected would have to be made again. 

The first great essential, therefore, to the 
speeding up of the reproduction processes and 
the quick reproduction of new editions is to find 
a non-distorting material on which separate ori- 
ginals can be drawn. Drawing paper in addition 
to distorting, is liable to turn yellow with age, 
and its surface does not stand constant erasures 
required for making corrections for new editions. 

All survey departments all over the world are 
interested in this problem. In Canada all their 
originals are mounted on zinc sheets and on the 
West Coast of Africa they are mounted on 3 ply- 
wood. The extremes of the Indian climate, heat, 
cold and damp, rule out these. methods for use in 
India. There are some originals in Calcutta 
mounted on zinc that are about 20 years old and 
they have gone nearly black owing to some 
action between the metal and the impurities in 
the paper. 3 Ply-wood warps badly in some 
cases in this climate. 

The Agfa Company has produced a photo- 
graphic paper which has a base of aluminium 
foil and which is free from distortion. So far as 
it goes this is excellent but we have been unable 
to get a similar paper with a suitable drawing 
surface. Experiments have therefore been 
carried out in mounting paper on aluminium. It 
was for a long time impossible to get any adbe- 
sive to stand up to the extremes of climate 
occurring in India. Two fairly satisfactory ones 
have now been found but one of these fails in 
the heat and the other is liable to cause corro- 
sion of the metal. The paper makers blame the 
adhesive for this corrosion and the aluminium 
manufacturers blame the paper-makers. Further 
adhesives are still under trial and some firms are 
also attempting to produce a suitable material. 

Even when the paper has been satisfactorily 
mounted on the metal only the distortion has 
been eliminated and the drawbacks of the paper 
itself remain. 

Experiments are now being carried out both 
here and in the Ordnance Survey in Southampton, 
in drawing on the metal itself or on an enamel 
surface on metal. These seem very promising 
but no finality is in sight. Enamel may turn 
yellow and also it may strip off the metal. The 
surface of the metal may corrode, if direct draw- 
ing is done on it. 

Vhat the map-maker aims at is one. original 
for each colour printing plate, drawn on some 
non-distorting material and with a surface on 
which corrections can easily be made. 
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A Flying Machine in the 9th Century A.D.— 
At the Ordinary Monthly Meeting of the 
Royal Asiatic Society of Bengal, held at Calcutta 
on May 2nd, 1938, Mr. M. Hidayet Hosain 
communicated a paper on the above subject. 
According to the author * Abdul Qasim Abbas 
bin Firnas who died A.D. 888, had invented a 
flying machine, a description of which is given 
by Al-Maqqari. died A.D. 1632, a reliable 
historian. Abbas bin Firnas attached a couple 
of wings to his body and getting on an eminence 
flew to a considerable distance but while alighting 
again on the place whence he had started he 
was hurt. The first attempt was not crowned 
with success but it appears from the account of 
Mumin bin Said, a contemporary poet, that the 
scientist was successful as an aviator and flew 
to great distances at a considerable speed. Among 
his other inventions worth mention are glass, 
and an instrument called Mingélah similar to 
the metronome, by which time was marked in 
music without having recourse to notes and 
figures.” 

At the same meeting, Mr. M. B. Emeneau 
read a paper on the ‘ Kinship and Marriage 
among the Coorgs ”. 

* cs a 


The Anniversary of Sir Ronald Ross.—:The 
Anniversary of the Rirth of Sir Ronald Ross, 
a man to whom all the world should bow with 
the deepest respect, came off on May 13th. In 
the eyes of science and humanity, he was a very 
great investigator. His discoveries were carried 
out very quietly in a hospital laboratory. Very 
few people are aware of all that this silent English- 
man discovered about malaria, mosquitoes and 
quinine, although these discoveries transformed 
half the world. One would think a mosquito’s 
stomach is too small a place in which to find out 
many things, yet Ronald Ross found out quite 
a number oi most important things. 

A mosquito that has stung a malarial subject, 
introduces a tiny drop of infected blood into its 
stomach. During the digestion of this blood, the 
malaria germs preserved by the stomach increase, 
and then directly contaminate the person who is 
stung later on. In other words, the mosquito’s 
stomach is a small malaria factory and an effi- 
cient diffuser of this terribie malady. 

Sir Ronald Ross was fully alive to the fact 
that mosquito bites are very frequent and create 
great dangers of contamination. Ronald Ross’s 
discovery—even if this scient:st had done nothing 
more—-was important enough. But he went 
considerably further. He wrote his book on: 
** The Prevention of Malaria ’’, in which he stated 
that the disappearance of all mosquitoes would 
mean the end of malaria. 

* * * 


Important Breeds of Cattle in India.—A 
valuable bulletin dealing with the basic origin 
of cattle in India and the main characteristics 
of some of the well-known breeds has recently 
appeared (A Brief Survey of Some of the Impor- 
tant Breeds of Cattle in India by Col. Sir A. 
Olver; Manager of Publications, New Delhi, 
1938, pp. 45, price Rs. 2 or 38h. 6d.). Its publi- 
cation chronised with the holding of the 
First -India Cattle Show at Delhi where 


laymen and experts had an unique opportunity 
of studying the various important types of 
cattle collected from all parts of the country. 
The author, in attempting to describe the basic 
typem, has traced their present existence in 
different. parts of India to the successive migra- 
tions of peoples into India. A chart reproduced 
from the Report of the Census of India, 1931, 
gives the routes taken by the invaders. It 
shows that the present distribution of what is 
commonly known as the Grey white cattle 
corresponds with the areas reached by the Rig 
Vedic Aryans. The book is in the main com- 
posed of information collected by the author in 
the course of his tours and is illustrated with a 
large number of excellent photographs, picturing 
the several breeds with description of their main 
characteristics. India rightly boasts of some of 
the finest specimens of cattle in the world and 
from generation to generation these fine breeds 
heve been maintained by professional cattle 
breeders, almost seminomadic, all of whom 
depended upon good pastures for feeding their 
animals. With the increase in population and 
the gradual disappearance of pasture lands, 
the professional breeders are dying out. Con- 
sequently, there has been a _ perceptible rapid 
deterioration of some of the important breeds 
for want of definite policy of breeding under 
modern conditions. The author has_ taken 
much pains to study the subject in its. various 
aspects and hailing from a family of live-stock 
breeders and a veterinarian, has some useful 
suggestions to make. He has also been con- 
sistent with what he said seven years ago on the 
unchanging breeding policy in India, wherein 
he had — emphasised the importance of 
pedigree herd books. He lays special emphasis 
on the unscientific feeding and management, 
as the main cause of deterioration and degenera- 
tion and suggests that a mixed committee of 
officials and non-officials under the control of an 
expert department is a practical solution towards 
standardising breed characters and improvement 
of pedigree cattle. 

Although some of the provinces and Indian 
States have published brochures on their local 
breeds, this Bulletin is the first of its kind dealing 
with all the important breeds of cattle of India 
as a whole and it is hoped that it will be suitably 
enlarged in future years, as a guide to «all 
Animal Husbandry Organisations in India, to 
assist them to expand and develop the work on 
improvement of cattle on an All-India basis. 

D, A. 
* * * 

Educational Progressin India.—‘* The | in- 
creasing amount of attention given to educa- 
tion by provinces, educational bodies and indi- 
viduals is the most prominent feature of the 
year under review.” 

This is what the Educational Commissioner 
with the Government of India says in his latest 
Annual Report on Education in India in the 
year 1935-36. 

The prevailing discontent against the present 
system of education is finding wide expression 
~~ all “€ ed, en per sear Commissioner 
observes, stagnation and wastage is a palling, 
that the administration of primary oduseiien by 
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local bodies shows no improvement and is 
thoroughly inefficient, that compulsory primary 
education appears as remote as ever, that the 
annual increase in the percentage of literates 
is disconcertingly small, that the universities 
contain many students who are unfit to profit 
by higher academic studies, that unemployment 
amongst the educated classes is common and 
that provision for the education of girls is 
ludicrously inadequate. 

Again and again, attention has been drawn 
to these facts in the press, on the platform and 
in provincial and other reports. yhat is now 
necessary is a determined effort to do something 
about it and not merely to talk. 

The plea of lack of money can no longer 
excuse apathy for the money now available 
for primary education could support a wide 
expansion, were administration more austere 
and wastage eradicated. But there is no need to 
be pessimistic in view of the attention which 
these problems are now receiving and the advent 
of provincial autonomy. 

he hope is expressed that in any educational 
reorganisation the Central Advisory Board of 
Education will prove invaluable both in advice 
and stimulus. In fact, the Board has already 
outlined a scheme of educational reorganisation 
with a view to lessening the drift of unsuitable 
students to universities and providing better 
employable material. What is now required is 
to implement the suggestion of the Board which 
has met with general acceptance. 


* * > 


Development of Broadcasting in India.— 
Having opened four new Wireless Stations— 
Lucknow, Delhi, Lahore and Bombay—-within 
fourteen weeks, something of a record in broad- 
casting development—aAll-India Radio are now 
making preparations for the opening of a second 
short-wave-transmitter at Dethi. 

This second short-wave transmitter is part of a 
comparatively recent development of great 
importance to tropical and sub-tropical countries 
like India in combating atmospherics and pro- 
viding an economic service. 

The use by Ail-India Radio of wave-lengths 
near 60 and 90 meters for broadvasting is a com- 
paratively recent development, which is of great 
importance to countries in tropical and sub- 
tropical zones where atmospheric disturbances 
are troublesome, where large areas have to be 
covered, and where financial considerations 
make it impossible to cover a country by means 
of high power medium-wave stations. 

The necessity of development along these 
lines was recognised by a committee in England 
which has recently issued a report on the develop- 
ment of broadcasting services in the Empire. 
In this report it is stated that the Only solution 
to Empire broadcasting is probably to be found 
in the use of wave-lengths in the intermediate 
bank of 80-200 metres. 

The reyuirements of Indian broadcasting and 
broadcasting in the Colonies, as well as in other 
tropical countries, led to proposals being made 
at the International Tele-Communications Con- 
ference which has just ended at Cairo, for new 
wave-lengths to be reserved for broadcasting 
between 50 and 200 metres. The Cairo Con- 
ference has now agreed to the reservation of 
wave-lengths in the vicinity of 60, 90 and 150 
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metres for use in tropical and semi-tropical 
countries. 

The wave-lengths used by the new Indian 
10 K.V. stations are those which have now been 
accepted at Cairo, and India has obtained the 
advantage of reserving and using a number of 
frequencies in these bands before other countries 
have made prior claims. 

The 60, 90 and 150 metre wave-bands referred 
to above are specially of service after sunset. 
For transmission during the day, wave-lengths 
of 31 and 49 metres are necessary. During the 
day these wave-lengths are not usable for vory 
long distance transmission and so no interference 
to other services is given by the Indian Stations 
using these wave-lengths in the daytime. 

It will thus be appreciated that the four Indian 
10 K.V. short-wave stations at Delhi, Bombay, 
Madras and Calcutta are intended to serve 
special areas, and for this purpose the new 
wave-lengths recently agreed to at Cairo are Lo 
be used for service at night time and shorter 
wave-lengths during the day. 

These stations should be satisfactorily 
received upto a distance of about five hundred 
miles, and under favourable conditions at 
fart her distances. 

It will also be appreciated that, although 
better service could be obtained at greater 
distances by using shorter wave-lengths, « very 
serious deterioration of the service would occur 
in the areas which the stations are primarily 
intended to serve and that, therefore, ab 
wave-lengths cannot be used. 

* . * 

Meteorological Department of the Govern- 
ment of India.—The Annual Report for 1986-37 
that has been recently issued, describes the vari- 
ous activities of the Department and summarises 
the substantial improvements that have been 
effected during the year. The chief features of 
development are briefly recounted in a prelimi- 
nary chapter, while detailed references to these 
are given in the later chapters of the report : 

As a result of the growing demand of air traffic 
considerable attention has naturally been given 
to the provision of better facilities for reporting 
weather information along the principal air 
routes. Some experimental work appears to 
have been carried out for extending these facilities 
when night flying is to be introduced. Arrange- 
ments have been made for issuing a second 
weather chart from Poona so that evening fore- 
casts may be regularly available. There is also 
a pro to provide a_ short-wave wireless 
station at the Headquarters Office at Poona, 
which will be useful as a means of providing 
quick intercommunication between the fore- 
casting centres and for the exchange of weather 
data with the meteorological services of the 
neighbouring countries. A closer co-operation 
with these organizations is foreshadowed so that 
weather maps for the whole of Southern Asia 
can be prepared, wihch will surely be of great 
help to meteorologists in studying changes of 
weather phenomena in this part of the earth. 

Special reports and forecasts were supplied to 
the Mount Everest Expedition of 1936 and to 
the base camp of the French Karakorum Expedi- 
tion. - 

Besides the usual routine activities which have 
been maintained, mention is made of a number 
of special investigations that have been carried 
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on with success. Sounding balloons were released 
from Agra, Poona and Madras, for obtaining 
information about the conditions of upper air. 
Measurements of cosmic ray intensity with a 
Kolhorster cosmic ray apparatus were commen- 
ced at. Agra, and also measurements of the hori- 
zontal transmission co-efficient of the atmo- 
sphere with a Holophane Lumeter. 

At the Bombay Observatory, where the geo- 
physical work of the Department is centred, a 
study is being made of the day-to-day variability 
of the horizontal force of the earth’s magnetic 
field, as well as of the earth-air currents from 
elevated points during times of thundery weather. 

In the field of agriculatural meteorology, a 
considerable number of researches have been 
carried out, in connection with local climates and 
growth rates of crops, the control of soil tempe- 
rature, etc. Statistical investigations on the 
frequency of hail storms, heat and cold waves 
and of floods and droughts in India have also 
received attention. It ig gratifying to note that 
this section is shortly to be placed on a perma- 
nent basis. 

The activities of the Kodaikanal Observatory 
are mainly astronomical and much work is being 
done there on the study of solar phenomena in 
co-operation with the Internatonal Astronomical 
Union. Among special studies made during the 
year may be mentioned, an investigation of 
oxygen in prominences and a photometric study 
of the calcium and hydrogen lines at different 
points of the sun’s disc. Dr. T. Royds proceeded 
on deputation to Japan for observing the total 
solar eclipse of 1936 June 19. The weather does 
not appear to have been very favourable ; how- 
ever, Dr. Royds was successful in carrying out 
the principal part of his programme and has 
secured some important photographs during the 

ial phase of the eclipse right up to the 
moment of totality. 

The Report contains a good deal of matter that 
will be read with interest by persons engaged 
in scientific work, as well as by the — 
public. y Sp ee 

* * * 

The Scope for Metallurgical Research in 
India.—Jn an article appearing in the T'ransactions 
of the Mining, Geological and Metallurgical 
Institute of India (1938, 33, Part IV, 363) 
Mac Gregor sets forth a case for establishing 
research centres in India for investigating the 
properties of steel, since steel industry in India 
promises to have a great future in the country. 
He argues that a systematic scientific inquiry 
has, even in the West, replaced the“ trial-and- 
error’? method ever since Professor Arnold's 
time. The Sheffield School inaugurated by him 
has spread its influence all over the Empire, and 
it is significant that the British technicians in 
India, working in the steel trade, belong to that 
School. Granted the need for research, he asks 
what is the nature of research to be conducted ? 
Research in steel manufacture may be of three 
kinds :—firstly, scientific investigation into 
the chemical, thermo-chemical or atomic-physical 
aspects of metallurgy; secondly, the perfecting 
of the existing or inventing new processes 


of manufacture; and thirdly, investigating the 
roperties of the manufactured products. The 
rst two aspects of steel research Mac Gregor 
prefers to be left in the hands of the Universities 
and the inventors respectively, but the third, 


he opines, is the vast field left for research of a 
routine kind. 

Though the results of such researches con- 
ducted elsewhere are available, India should 
have her own centres of research, because the 
products used by the consumers of this country 
require special investigations for which local 
men must be specifically trained. The topic of 
research most urgent at present is information on 
the strength, under service conditions of repeated 
stress, of steel products made in India. 

In the usual estimate of the tensile strength 
of steel, the bearing on it’ of the effects of oft- 
repeated reversals of loading, of the surface 
finish of machinery, of the abrupt changes in 
section of design, of surface decarbonisation and 
of size effect, is neglected. The real method of 
ascertaining these effects is to instal machinery 
for testing full-scale models. For examp!- 
India consumes a crore worth of rails, and to 
institute a laboratory at.a total cost of only Rs. 
1,000 to do research on the above lines, would be 
far more profitable than to rely on the conflicting 
ag observed during tediously long periods of 
trial. ° 


In experimental plant of the above type, 
therefore, with the existing facilities for chemical 
analysis, tensile, bend and hardness testing and 
microscopic examination is a valuable asset to 
the metallurgical industrial development of 
India. 

* * * 

Heavy Chemical Industry in India.—-The 
Alkali and Chemical Corporation of India, Ltd., has 
been started under the auspices of the Imperiai 
Chemical Industries (India), Ltd., with a capital 
of Rs. 50,000,000 to develop the heavy chemical 
industry throughout India. The company pro- 
poses to start upon the erection of works for the 
manufacture of alkalies, in icular sodium 
carbonate and caustic soda and chlorine. 

Detailed technical investigation of the salt and 
limestone resources in the salt range in the 
Punjab has proved that they offer the most 
suitable source of supply for the establishment of 
the soda ash industry, and it has been decided 
to establish the works at Khewra in the Jhelum 
District of the Punjab. It is estimated that to 
begin with it will be possible to produce soda 
ash to the extent of about 20,000 tons per year. 

The works for the manufacture of caustic soda 
and chlorine will be erected on a site near 
Calcutta, this locality having been selected by 
reason of the demand for these products in this 
area, and because supplies of raw materials neces- 
sary for manufacturing purposes are _ readily 
available. The registered office of the Company 
will be 18, Strand Road, Calcutta (Chemical Age, 
March 26, 1938, pp. 246). 

* 


The Annual Report of the Rothamsted Ex- 
perimental Station for 1936 (Price, 2/6) contains 
as usual, interesting and instructive matter to 
students of agricultural science. It outlines 
the present position of the various investigations 
on soil and fertiliser problems conducted at the 
Station and gives in full the yield figures for 
1936 obtain from some 120 experiments 
carried out at Rothamsted, Woburn, and 
numerous commercial farms in different parts 
of England. The investigations on plant growth 
and plant products, insect pests and diseases 
are described in some detail. Long period 
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surveys of the work of certain departments 
which have become a feature of Rothamsted 
reports in recent years, are continued and during 
the year under review the summaries deal with 
Field Experiments, Fermentation, Insecticides 
and Entomology. 

In addition to these annual features, selected 
investigations have been discussed in some 
detail either because of their bearing on immediate 
problerhs or because they have reached a 
which permits summarising several years’ work. 

The section on grass land investigations. de- 
scribes the work and results on analyses for 
botanical composition, experiments with ammo- 
nium thiocyanate and granular calcium cyana- 
mide for the improvement of neglected and weed 
grass land and the manuring of land. 
Nitrogenous manuring of grass land has been 
shown to be a problem different from that of the 
annual cultiva crops owi to mixtures of 
different species of grasses and association with 
leguminous plants. ‘These have been discussed 
in detail. Systematic investigations on grass 
land soils showed that ammonia and nitrate 
were always low and in contrast to arable land 
ammonia was always higher than nitrate leading 
to the inference that herbage takes nitrogen in 
the form of ammonia directly. 

The investigations during eleven years on the 
relation of cultivation to crop yields have given 
results which show that yields are not greatly 
dependent on the particular cultivation methods 
used so long as the work is done in time. 

The effect of fallowing on the yields of wheat 
on Broadbulk Field brings out the striking differ- 
ence of behaviour between the starved and the 
fully manured plots. When the yield is B es 
fallowing produces a large increase in yield; in 
the presence of nitrogenous manures the effect is 
much less and may even be in the first 

ear following. The benefit due to fallow appears 
io be only of one year duration as measured in 
the wheat crop. 

Experiments in which farm yard manure, adco 
and straw plus artificials are com both in 
the year of application and in the succeeding 
years for residual effects, show that direct appli- 
cation of straw is the most successful except for 
potatoes for which dung is the best. 

Other selected topics deal with the use of 

ultry manure, fertiliser requirements for sugar 

t and with malting barley. an & 


7 * * 

Captain C. W. R. Knight, famous British 
trainer and B ns ge vel of large birds, has 
returned to England after a successful —- 
tion in South Africa where he filmed rare birds 
and mammals for the National Geographic 
Society. : 

Five months , Captain Knight sailed for 
South Africa, chiefly to film the Crowned Eagle in 
its native habitat. He discovered that most nests 
of these eagles are in the highest trees in the 
forests, making it im ible to build blinds and 
focus cameras into them. One family of eagles 
was found, however, with a nest 50 feet from 
the ground. High Pe | trees made possi- 
ble the construction of a blind from which every 
move of the eagles could be observed. 

Captain Knight pho = the activities in 
the nest for weeks while the mother eagle sat 
on the eggs and the male brought small monkeys 


and other animals caught in the vicinity. Because 
the Crowned Eagles are so’ fond of monkey flesh, 
they are called the ‘‘ ogres of Africa’s monkeys ’’. 
oy bones litter the earth heneath their 
nests. 

After the eggs hatched, one of the eaglets died ; 
the other was captured by Captain Knight who 
will train it to falconry. 

Captain Knight’s motion picture and _ still 
camera also recorded rare shots of the Secretary 
Bird which is rapidly becoming extinct. A mem- 
ber of the vulture tribe with stilt-like legs, this 
bird kicks snakes, lizards, and moles to death, 
then swallows them whole. The photographs of 
the Secretary Bird feeding its young on lizards, 
locusts and snakes may help to deter misguided 
inhabitants of Africa from destroying a bird 
which, because it resembles a vulture or eagle 
when on the wing, ie so frequently destroyed. 

The explorer made photographic studies of 
the White Rino, giraffes, hammer-head storks, 
giant sand moles, wildebeests and monkeys. 

7 + 7 


Nanga Parbat Expedition.—The members of 
the German ge to Nanga Parbat have 
recently arrived. The party will be led by 
Dr. Bauer, and consists of some experienced 
climbers including Dr. Buchwood who will be 
climbing Nanga Parbat for the fourth time and 
Dr. Luth, the sole survivor of last year’s expedi- 
tion. An aeroplane will assist the expedition by 
conveying rations and other supplies, and also 
messages to the climbers during the various 
stages of the ascent. 

. * * 


Mount Everest Expedition, 1938.—The Fifth 
Expedition led by Mr. W. H. Tilman reached the 
base camp situated near the snout of the Rongbuk 
glacier on April 6th and has commenced its 
upward march. The members of the Expedition 
are Mr. W. H. Tilman, Captain N. E. Odell, 
Captain P. R. Oliver, Messrs. E. E. Shipton, 
F. 8. Smythe, C. B. M. Warren and Peter Lloyd. 

Mount Everest, the highest of all the Himalayan 
peaks, is ‘over 29,000 fect high and has so far 
defied the mpeg Sey of four expeditions. The 
highest point so far reached is 28,130 feet durin 
the fourth expedition of 1933, by Smythe and 
Shipton who were baulked of their purpose by 
the f of the monsoon. The first pioneering 
expedition which was of a reconnoitering nature 
was made in 1921. A height of 23,000 feet was 
reached and this was exceeded (27,300 feet) 
during the second attempt led by General Bruce 
in 1922. Lt.-Col. Norton led the third expedition 
in 1924 when he reached a point fixed by the 
theodolite at 28,130 feet. Two of the members, 
Mallory and Irvine, probably proceeded higher 
up, but they never returned to tell the e. 
Nine years later, in 1933, Hugh Rutledge led the 
fourth expedition but this too proved unsuccess- 
ful. Subsequent to this in the years 1935 and 
1936, the Everest regions were carefully explored 
by Messrs. Shipton and Ruth Aeroplanes 
have flown over the summit of the Everest, but 
so far no man has set foot there. It is to be 
hoped that with the knowledge of the regions 
accumulated by the attempts of the previous 
expeditions and surveys and the experience 

ed a 2 the members, the present expedition 
= be able to succeed where the previous ones 








582 Science Notes 


Among the peaks of the Himalayas, Mount 
Nanda Devi (25,645 ft.) and Mount Kamet 
(25,447 ft.) have so far been ascended. Mr. Tilman 
led the party which climbed Nanda Devi last 
year, and Messrs. Shipton and Sniythe were 
comrades in the successful attempt on Mount 
Kamet in 1931. Mr. Shipton is the recipient of 
the Gild Memorial Medal of the Royal Geographic 
Society, awarded in recognition of his valuable 
survey of the inner Nanda Devi basin. 

+ + + 


Rancidity in Edible Fats.—An account of 
the current state of knowledge concerning the 
development of rancidity in edible fats and fat- 
containing foods is presented in the Food Investi- 
gation Special Report No. 46 (H.M. Stationery 
Oflice ; Price 3sh. 9d.). Emphasis has been laid 
chiefly on the more scientific aspects of the prob- 
lem, but details of methods likely to prove of 
practical value in the diagnosis and correction of 
faults have also been included. 

* * * 


Atmospheric Pollution.—The purity of the 
atmosphere is a matter of concern to everyone 
especially those living in industrial districts 
and crowded city areas. The available facts 
on the extent, character and variation of atmo- 
spheric poilutiun are contained in the Annual 
Reports on observations made by local authori- 
ties and other bodies co-operating with the 
Department of Scientific and Industrial Research 
in the study of the subject. The 23rd Report 
just issued records and discusses the results ob- 
tained in the year ending 21st March, 1937. (H.M. 
Stationery Office, London, 1938; price 7s. 6d). 
It also contains two special sections. The first 
explains the ;-urpose and meaning of the detailed 
results obtained from the Ueposit Gauge. The 
seconi is a discussion of the effect of the sit- 
of the observing instruments, on the results 
obtained and, in amplification of this, brief de- 
scriptions of the sites of present observing stations 
are given in an appendix. Fi 

Indian Chemical Society.—In accordance with 
the recommenduztions of the Board of Examiners, 
the Council of the Indian Chemical Society has 
awarded the Sir P. C. Ray 70th Birthday Com- 
memoration Medal and J. M. Das Gupta Memorial 
Medal to Dr. Nripendra Nath Chatterjee 
and Dr. B. S. Srikantan respectively. 

The Board of Editorial Correspondents for 
the Industrial and News Edition of the Journal 
of the Indian Chemical Society has been formed 
with the following gentlemen:—Dr. C. Barat, 
Dr. Atma Ram, Mr. B. B. Dhavale, Mr. P. N. 
Das Gupta, Dr. H. K. Sen, Dr. J. K. Chowdhury, 
Dr. 8S. Krishna, Dr. K. G. Naik. 

The first issue of the Journal will be published 
by June. 

In accordance with the new rules as adopted 
at the last Annual General Meeting of the Indian 
Chemical Society at Calcutta, Prof. P. Ray 
and Prof. J. N. Ray, have been elected Hon. 
Editors. The following have been _ elected 
as members of the Board of Associate Editors for 
the Journal of the Society.—Dr. P. K. Bose, 
Dr. B. B. Dey, Dr. P. C. Guha, Dr. S. Krishna, 
Dr. T. S. Wheeler, Dr. 8S. S. Bhatnagar, Dr. N. R. 
Dhar, Dr. J. C. Ghosh, Dr. S. 8S. Joshi, Dr. J. N. 
Mukherjee, Dr. B. C. Guha, Dr. P. B. Sarkar, 

. Sen. 


and Dr. H. K 
+ * * 
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The name of the Malaria Survey of India has 
been changed to Malaria Institute of India. 
The headquarters of the organisation will remain 
at Kasauli, Simla Hills. 

+ + * 

We congratulate Miss Kamala Bhagvat, M.Sc., 

being the first member of the Federation of Univer- 


- sit fomen in India to gain an International 


Fellowship. This is the Crusade Fellowship 
awarded by the American Association of Univer- 
sity Women. Miss Bhagvat will work in Organic 
Chemistry at Carlsberg Laboratories, Copenhagen, 
or in a British University. 

* * * 


University of Mysore.—Personnei.—Mr. E. K. 
Ramaswami, B.Sc., A.C.G.I., M.1.E. (India), Prof- 
essor of Mechanical Engineering, College of Engi- 
neering, Bangalore, is appointed Principal, 
College of Engineering, Bangalore, with effect from 
the 26th February 1938. 

Summer School of Geography.—At the invita- 
tion of the University, the Madras Geographical 
Association held its Summer School of Geography 
in the College of Engineering, Bangalore. The 
School was inaugurated on llth April 1938 by 
Rajamantrapravina Mr. S. P. Rajagopalachari, 
B.A., B.L., First Member of Council. The Session 
continued till the end of the month. There were 
54 teachers attending the School,—16 deputed by 
the University, 24 by the Department of Public 
Instruction in Mysore and 14 others. 

Examinations.—The results of the Medical, 
Engineering and B.T, Degree Examinations held 


-in March 1938 were announced. They were as 


under :— 
No. No. 
Examination Examined Passed 

1. First LM.P. .. Ks 49 27 
2. Second L.M.P. .. ar 46 24 
3. Third L.M.P. .. is 52 23 
4. FinalL.M.P. .. se 63 35 
5. Final M.B.B.S., Part II .. 22 12 
6. B.T. oe 57 33 

7. First Examination in Engi- 
neering oe oe 68 41 

8. Second Examination in 

Engineering 5 71 40 
9. B.F. is ae 44 39 

* * * 


Universities in U.P.— According to an Asso- 
ciated Press report, Acharya Narendra Deo will 
be the Chairman of the Enquiry Committee ap- 
pointed by the Government of the United Pro- 
vinces to examine and report on the working of 
the Provincial Universities in the Province {see 
this Jourral, 6, April 1938, page 539). Other 
members are Pandit Hirdayanath Kunzru, 
Mr. Sri Prakash and Mr. Niamathullah. 

* * * 
Announcements. 


Association of Surgeons in India.—-The 
Meeting of the Association will be held at Bombay 
on 22-24 October 1938. Discussions on two 
subjects: (1) Hleo-Csecal Tuberculosis and (2) 
Corcinoma of the Tongue, have been organised. 
The Organising Secretaries reyuest the surgeons 
all over India to contribute papers of interest 
for discussion at the Session. 

A Reception Committee for making local 
arrangements has been formed at Bombay. 
Dr. M.D. D. Gilder, M.p., ¥.R.c.s., Minister for 
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Public Health, Bombay, will preside and deliver 
Session. : 


the Inaugural Address of the 

Further particulars regarding the meeting can 
be had from Dr. C. P. Viswanatha Menon, M.s., 
F.R.C.S., “* Binfield,’’ Kilpauk, Madras. 


Robert Kotch Memorial Prize.—The Scienti- 
fic Research Committee of the All-India Medical 
Licentiates’ Association has decided to award 
a cash prize of Rs. 100 for the best __ original 
article on ‘“* Tuberculosis in India’’ which 
should be confined to Pulmonary Tuberculosis 
with etiology, pathology, signs, symptoms and 
treatment, both medi as well as preventive. 
It must be based on original survey conducted by 
the candidate himself. The article which should 
not cover more than 1,000 lines of foolscap paper 
should reach Dr. Jai Gopal, Medical Olicer- 
in-charge of Dipalpur Dispensary, Dt. Mont- 
gomery, Punjab, not later than October 31st, 
1938. All members of the All-India Medical 
Licentiates’ Association are eligible te compete. 

Further information regarding the salaes 
can be had from T.C. Basu Chaudhury, Esq., 
Secretary, Scientific Research Committee of the 
All-India Medical Licentiates’ Association, ‘‘ Pra- 
sadapura House ”’, Agra. 


Dr. B. S. Shroff Memorial Gold Medal.— 
The Bombay Medical Union has selected the 
subject ‘‘ Tuberculosis in General, paying Special 
Attention to its Prevention and Treatment ”’, for 
the award of the medal for the year 1938. The 
competitor must be a duly qualified member of 
the medical profession holding the diploma of 
membership of the College of Physicians and 
Surgeons of Bombay. Six typed copies of the 
thesis must be sent so as to reach the Honorary 
paces Bombay Medical Union, Blavatsky 
Lodge uilding, French Bridge, Choupatty, 
Bombay, on or before 15th August 1938. The 
thesis should be designated by a motto instead 
of the writer’s name and should be accompanied 
by a sealed cover containing the name of the 
author and his address. 


Far Eastern Association of Tropical 
Medicine.—The Tenth Congress of the Far 
Eastern Association of Tropical Medicine will be 
held at Hanoi (Address “‘ Igesante’’, Hanoi, 
Indochine) from the 24th to 30th November 1938, 

All licensed Medical, Dental and Veterinary 
practitioners are eligible for membership. The 
Membership Fee for the period 1934-38 is £3 
(or Rs. 40-2-0) and should be paid to the Local 
Provincial Secretaries of the Far Eastern Asso- 
ciation of Tropical Medicine, to whom the names 
of members in their areas should be submitted. 
The members are also reyuested to inform the 
Local Secretaries whether they propose attending 
the Congress. The titles of any papers which it 
is proposed to place before the Congress should 
be submitted to the Local Secretaries at an 
early date. Arrangements will be made for the 
reading at the Congress of any paper submitted 
by a member who is unable to attend. 

The Ninth Congress held at Nanking in 1934 


decided that sections on Food Problems and 
Sanitary Measures with reference to Sewage and 
Garbage Disposal should also be added to the 
programme of the Tenth Congress. 

Further information may be obtained from the 
Local Provincial Secretaries or from: Lt.-Col. C. 
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Covell, M.D., D.P.H., D.T.M. & H., F.K.E.S., 1.M.8., 
Director, Malaria Institute of India, and Local 
Secretary of F.E.A.T.M. for Government of India, 
Kasauli, Punjab, or the Hono General Secre- 
tary, Far Eastern Association of Tropical Medi- 
cine, Parapattan 10, Batavia (Centrum), Java. 


The International Horticulturai Congress 
will be held in Berlin from August 12-20, 1938. 
The work of the Congress will be carried on 
under twenty sections, including fruit growing, 
vegetable-growing, cultivation of flowers an‘ 
ornamen plants, horticultural seed growing, 
nurseries, nomenclature, plant protection, scent 
and medicinal plants, etc. 

The delegation from India will be composed of 
Dr. W. Burns and Prof. H. Choudhury. 


> ” « 


Our attention has been drawn to an error in 
the note on Kayakalpa appearing in the April 
number, page 537. It is mentioned in line 22 of” 
the note that Palas is the vernacular name for 
Ficus religiosa. This is incorrect. The correct 
botanical name is Butea frondosa Kanig, Syn. 
B. monosperma O. Kuntze. This tree is also 
known as Dhak, Tesu. 

+ » * 


We acknowledge with thanks, receipt of the 
following :— 

‘* Agricultural Gazette of New South Wales,” 
Vol. 49, No. 4. 

“ American Museum of Natural History,’’ 
Vol. 51, No. 4. 

** Biochemical Journal,’’ Vol. 32, No. 3. 

‘* Berichte der Deutschen Chemischen Gesell- 
schaft,”” Vol. 71, No. 4. 

* Bulletin of the Carnegie Institute of 
Washington,” Vol. 4, No. 27. 

‘* Bulletin of the American Meteorological 
Society,”’ Vol. 19, No. 1. 

‘* Bombay Natural History,’’ Vol. 40, No. 1. 

“ Canadian Journal of Research,”’ Vol. 16, No. 3. 

‘* Chemical Age,” Vol. 38, Nos. 978-81. 

“* Calcutta Medical Journal,” Vol. 33, No. 5. 

‘* Experiment Station Records,” Vol. 28, No. 3. 

“‘ Forschungen und Fortschritte,’’ Vol. 14, 
Nos. 10-12. 

** Genetics,’’ Vol. 23, No. 2. 

** Indian Medical Gazette,’’ Vol. 73, No. 3. 

** Indian Trade Journal,” Vol. 129, No. 1663. 

** Indian Journal of Venereal Diseases,’’ Vol. 4, 
No. 1. 

** Indian Journal of Physics,’’ Vol. 12, Part 1. 

** Indian Forester,”’ Vol. 54, No. 5. 

** Journal of Ayricultural Research,’’ Vol. 56, 
Nos. 1-3. 

* Journal of the Royal Society of Arts,” 
Vol. 86, Nos. 4454-56. 

** Journal of Chemical Physics,’’ Vol. 6, No. 4. 

** Journal of the Indian Chemical Society,” 
Vol. 15, No. 2 and Index to Vol. 14. 

** Journal of the Indian Mathematical Society,’’ 
Vol. 3, No. 1. 

** Journal of the Annamalai University,’ Vol. 


» No. 2. 

** Journal of Nutrition,’”’ Voi. 15, No. 4. 

‘* Lingnan Science Journal,’’ Vol. 17, No. 1. 

‘* Monthly Bulletin of Agricultural Science and 
Practice,’’ Vol. 29, No. 3. 

‘* Mathematics Student,”’ Vol. 5, No. 3. 

** Nature,” Vol. 141, Nos. 3569-71. 
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‘* Proceedings of the National Academy of 
Sciences,’’ Vol. 7, Parts 2 and 3. 

** Russian Journal of General 
Vol. 70, Nos. 1 and 2. 

“* Review of Applied Mycology,” Vol. 16, No. 3) 

** Science Progress,” Vol. 32, No. 128. 

‘* Sky,” Vol. 2, No. 6. 


Chemistry,” 


Academies and Societies 


Current 
Science 
“ Transactions of the Faraday Society,” — 
Vol. 34, No. 204. 
Catalogues. ‘ 
** New Books, Spring 1938” (Edward Arnold © 
& Co., Ltd., London). 
" Monthly List of Books on Natural History ~ 
and Science,”’ April 1938 (Wheldon and Wesley, © 
Ltd., London). 


ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences : 


April 1938. SECTION A.--K. VENKATA- 
CHALIENGAR : Ona Problem of the Tetrahedron.- 
Proceeding from a geometrical point of view, the 
theorem is enunciated that the tetrahedron of 
maximum volume is an orthogonal one. S. N. 
Rao: Derivatives of 1-Hydroxy-2-naphthoic Acid. 
Part IV.—-Compounds derived from 4-Nitro-1- 
- naphthoic Acid and its Methyl Ether. 

KE: T ‘he Electrostatic Forces and the Elasti- 
city Constants.—An error in the previous papers 
by the same author is indicated. This does not 
however affect the numerical calculations in 
those papers. K. C. SHaAw AND B. V. SAMANT: 
C-Alkyl Resorcinols. Part III.—A Direct Synthesis 
of Rhizonaldehyde.—The synthesis is effected 
directly from orcinol by converting into orcylal- 
dehyde and subsequent nuclear methylation with 
methyl-alcoholic KOH and Mel. K. S. 
IyENGAR: A Note on Narasinga Rao’s Problem 


relating to Tetrahedra.—The uniqueness of the 
orthogonal tetrahedron having the maximum 


volume and the given numbers for the areas of 
its faces is proved. Faqrr CHAND AULUcK: The 
Volume of a Tetrahedron, the Areus of the Faces 
being Given. S. PARAMASIVAN: Technique of the 
Painting Process in the Temple of Vijayalaya 
Cholisvaram in the Pudukkottai State. B. 8S. 
MADHAVA Rao: Question of Invariance in the 
Neutrino Theory of Light. S. RANGASWAMI, 
V. SuBBA RAo AND T. R. SESHADRI: Baro a 
of the Double Bond in Coumarins and Related a :B - 
Unsaturated Carboxyl Compounds. Part V.— 
Action of Mercuric Acetate on Cinnamic Acid and 
Its Derivatives. 

April 1938. SECTION B.—G. N. Ranaa- 
SWAMI AYYANGAR, V. PANDURANGA RAO AND 
T. VENKATARAMANA REDDY: Studies in Sorghum 
—Internodes and Leaf-Sheaths.—A record of the 
metrical attributes of the internode, the leaf- 
sheath and the node, in some of the typical 
varieties of Sorghum. I. FrRomANO DE MELLO, 
NARANA GANENCAR AND DatTA LounD6é: On a 
Flagellate of the Intestine of Tatera indica Hardwicke. 
—The morphology and life-cycle of a curious 
flagellate found in the intestine of the field rat, 
have been described. N. KESAVA PANIKKAR: 
Studies.on Peachia from Madras.—A new species 
of anemone designated Peachia tropica is described. 
S. AnMaD: A Study of Aitchisoniella himalayensis 
Kash.—From a detailed study of Aitchisoniella 
it is concluded that Ezormothica can no longér be 
regarded as the lowest type of Composi as 
Aitchisoniella breaks down the boundary line 
existing between Composite and Targioniacere 
making the one pass insensibly into the other. 
The ia families s ould be merged into the family 


Marchautineses as previously suggested by Prof. 


hyap. 
Indian Association for the Cultivation of 
Science: 


(Proceedings, Vol. 21, Paré 1.) 


March 1938.—R. D. Josui: Effect of tonee 
ture on the Electrical Constants of Soil at Radio-— 
yO gee S. M. Mirra : Raman Effect in Boric ~ 
Acid and Some Boron Compounds. LGIRENDRA- — 
KRISHNA MOOKERJEE: On Anomalous 

sation of Light Scattered by Binary Miztures, ~ 
A. GANGuII: On the Theory of Liquids. 8. QO; 
SmrcaR AND J. Gupta: On the Origi 


and of the Wing due to K. 7 
AND H. Raksuit: Distribution “se the Constituent — 
Gases and their Pressure in the Upper Atmosphere. ~ 
I. RAMAKRISHNA RAO AND P. KOTESWARAM: 
The Constitution of Heavy Water. R. C. Masum- 
DAR: The Theory of Molecular Dissociation and thé — 
Fundamental Mechanism in Upper Atmusphere. 


Indian Chemical Society : 


February 1938.—K. Ganapati: Synthesis in the — 
Alloxazine, isoAlloxazine (Flavin) and Lumazine 
Groups. Part II.—Synthesis of some Amino Deriva- — 
tives of Alloxazine and Thioalloxazine. PANCHANAN ~ 
NEOGI AND NinAR Kumar Dutt: New Compounds 
of Gallium. Part III.—Preparation and Resolu- 
tion of Complex Oxalato Compounds of Gallium — 
into Optical Isomers. HARBHAJAN SINGH MAHAL: © 

uercetagetin from the Flowers of Vagetis erecta, — 

EJENDRA NATH GHOSH : Quinoline Derivatires-— 
Part IV. MAHADEO PRASAD GUPTA AND SIKHI- © 
BHUSHAN Dutr: Chemical Examination of the — 
Seeds of Solanum xanthocarpum, Schurd und 
Wendle. Part II.—The Constituents. N. R. 
CHATTERJEE, S. GHOSH AND R. N. CHOPRA: 
Studies on the Enzymes of the Seeds of Butea 
frondosa. Part I.—Proteolytic ee. N. R. 
CHATTERJEE, S. GHOSH AND R. CHOPRA 


‘Studies on the Enzymes of the Seeds of Butea _ 


frondosa. Part I1.—Lipolytic Enzyme. SHIAM 
KISHORE VASISTHA AND SALIMUZZAMAN SIDDIQUI: ~ 
Chemical Examination of Mango‘ Chep’ the Exu- — 
dation of the Fruit of Mangifera indica. ' N. N. 
Murty: A Note on the Action of Chlorine-bleach on 

the Resin Constituents of Lac. : 


Meteorological Office Colloquium, 
Poona : 

April 5, 1938.—Dr. K,. R. RAMANATHAN : “ The 
general circulation of the atmosphere over India 
and the on mp as deduced from pilot 
balloon observations ”’ 
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